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Foreword 



By Jerry Bon'ell 
Editor-in-Chief 
Macworld magjizine 



Jim Heid has been writing Macworld six years. He has also 
written several books on Macintosh software. As the author di Macworld’i. 
monthly column “Getting Staited,” Heid is already familiar to hundreds of 
thousands of IVIacintosh users. 

To tho.se who do not kjiow Jim, let me recommend this book. Like his 
column \n Macworld, The Complete Mac Hatidijook to provide 
Macintosh users with clear, insightful, and reliable advice on how to get the 
most out of whatever you need to do on your Mac. The Complete Mac 
T]andbook \& one of those reference volumes you’ll want to have next to 
your computer. 

You should also consult the relevant chapter of the book the ne.xt time 
you’re wondering “why my Mac does (or doesn’t) do that” or before you 
wander off to the computer store in search of the next great Mac product. 

Jim will save you endless time and trouble. 



Introduction 




I n 1986 — back when the Mac Plus was Apple’s flagship and a year before 
the first Mac 11 was christened — die editors of magazine 

approached me about writing a column that would focus on a different aspect 
of Macintosh fundamentals each month. Hie Mac world wus becoming more 
complex, they explained, and even seasoned veterans were increasingly likely 
to encounter unfiimiliar terms or concepts. 

Hie first installment of “Getting Started” appeared in the November 1986 
issue. I’ve written several dozen columns since then, and die book you’re 
reading now contains the best of them, up to and including the May 1991 
installment. 

But these aren’t just reprints. I’ve updated even- column to reflect new or 
discontinued products, evolving Mac technology^ and Apple’s growing product 
line. I’ve also expanded ever>^ column, adding new illustrations, tables, product 
listings, and sidebars containing additional background, dps, and insights. And 
you’ll find an all-new chapter containing expanded coverage of Apple’s new 
System 7.0 software, and a pull-out quick reference card that’s packed with 
shortcuts and tips for using the Mac. New and improved, I think the>' call it. 

At the same time, I’ve retained the magazine-style format of the original 
columns. You’ll find sidebars, comprehensive figure captions (not just “Figure 
2-1: A dialog box”), and top-notch technical illustrations — items you’d expect 
from a magazine, not a lx)ok. I’ve aimed for the Ix^st of both worlds — 
magazine-style layout and graphics along with the depth and scope only a 
book can provide. 

Whom This Book is For 

From its incepdon, my Getting Started column has been aimed at the 
beginner. But by “beginner,” I don’t always mean someone who’s just un- 
packed his or her Mac and isn’t sure what to do next. I refer instead to anyone 
unfamiliar with the subject at band. The Mac world has so many facets, 
eveiy'one’s a beginner at something. 




To be a bit more specific, tliis lx)ok is intended for: 

❖ people who are thinking about buying a Macintosh and need introductions 
to Mac terminology’ and operating concepts and on what you can do with a 
Macintosh 

❖ experienced Mac users who want oveivie\\^ of Macintosh application 
categories iind hardware concepts to help them choose products and brush 
up on areas they’re unfamiliar with 

❖ regular Getting Started readers who want an updated and ex[Danded 
collection of columns for convenient reference. 





How This Book is Organized 

Most computer books begin with chapter after chapter of technical 
background on bits and brtes and how computers work. Not this book. In my' 
experience, the first questions people cisk about the Mac aren’t, How does it 
w'ork and what do all those weird words mean? Instead, they ask, V^liich 
machine should I buy and what can I do with it? That only makes sense: 
whether you’re shopping for a car, a house, or a computer, your first priorities 
are making an informed purchase and then applying that purchase to your 
daily life. Ijearning the technical details behind your plumbing, engine, or 
central processing unit usually comes later. 

For this reason, this book is organized a bit differently than the rest: 

❖ In Section I, “Using the Mac,” we get right down to business, examining 
issues you’ll want to investigate when shopping for a Mac system, and 
looking at die many ways you can put a Mac to work. We’ll explore the 
worlds of word processing, desktop publishing, spreadsheets, database 
management, animation, music, computer-aided design, and more. Each 
chapter in this section descrilies the concepts behind an application 
category' and sjiotlights the leading products in the field. You’ll also find 
tips for using your programs more effectively and shopper’s guidelines that 
will help you choose prognims that meet your needs. 

❖ In Section II, “Mastering the Mac,” we’ll take a closer look at what makes 
the Mac tick. We'll unscramble the acronymis and demystily’ the jargon 
you’ll encounter as you use the Mac, and we’ll look at more advanced 
topics such as pratecting your Mac from computer viaises, backing up, 
exchanging data between programs and computers, troubleshcxiting, and 
working with digital sound. 




❖ In Section III, “Expanding the Mac,” we’ll look at the kinds of add-ons you 
might buy to round out your Mac system. Scanners, monitors, laser printei^, 
high-capacity disks, and expansion cards are among the hardware vying for 
your checkbook’s attention. You’ll learn what each type of add-on has to 
offer and what to look for when shopping. 

The back of the lxx)k contains two appendices. Appendix A, “Where to 
Buy,” lists the phone numl:>ers of the companies whose prcxlucts are men- 
tioned in this book. Appendix B, “Production Notes,” spotlights the remark- 
able roles the Mac played in the prcxluction of this book. And last but not least, 
there’s a comprehensive index that will help you locate the terms, concepts, 
and products discussed here. 

Because the chapteis in this book began life as magazine columns, you may 
find that some infomiaiion and definitions appear in more than one place. As I 
revised each column, I removed most of this duplicated information, but there 
are some common temis or concepts that are so important that I’ve left them 
in each place they appear. This will allow you to skip around from chapter to 
chapter without wonying about encountering too many unfamiliar terms. 



Conventions Used in This Book 

Tliis book also contains BACKGROUND, TIPS, and INSIGHTS to keep in 
mind as you learn Macintosh concepts and are indicated by icons in the 
margins. Here is what to look for: 




Background gives you the nuts-and-bolts technical explana- 
tions of how certain components work or the ideas behind 
them. 




Quick Tips are shortcuts that have l>een learned over the years 
to save you time arid trouble. 




Shopping Tips give you tips on what to look for when shop- 
ping for hardware and software and how much money you can 
expect to pay for them. 



Insights are comments given to better inform the reader on the 
core of an issue or categoiy of prcxlucts. 




Also, in the left-hand margins of this book you’ll find vertical rules which 
ser\'C to separate your thoughts from the author’s. Feel free to take notes or jot 
down ideas in this area we have provided. Wliether wu’re a student with that 
fast-approaching mid-temi coming, or a c'JLsual Mac user learning at your own 
pace, we think you’ll find this fcuure helpful in your learning experience. 

A Word About System 7 

^^lile 1 was wrap|:>ing up this book, Ajiple programmers were putting the 
finishing touches on a major enhancement of the software that enables the 
Mac to run. Tliis enhancement, called System 70, is scheduled to be ax^ailable 
by the middle of 1991. I’ve included detailed information on System 7.0 
gleaned from inter\iews with Apple engineers and other Mac expens, from 
preliminaiy^ versions of the S>'stem 7.0 manuals, and from working with 
prerelease versions of the System 7.0 .software itself. If you read this l:>efore 
Swstem 7.0 is available, you’ll be prepared, ready to make the transition and 
able to iissemble the hardware nccessaiy^ to run the new sofuvare effectively. 

Other Titles to Enhance Your Mac Knowledge 

W'tien you’re through reading this Ixxjk and you’ve got to know all the ins 
and outs of System 7.0, you’ll want to lcx)k at Maaootid Gukle To System 7.0 
— die authoritative guide to Apjile’s new' system software w^hich reveals 
undocumented tips not found in the manual. 

For those interested in making Music with the Macintosh, there’s Maawtid 
Mttsic & Soititd Bible — the only comprehensive and authoritative guide to 
using music, sound, digital audio, and multimedia on the Mac. 

Both these b(X)ks contain the same kind of quality information found in 
diis b(X)k and throughout the IDG Books book lines. They can be found in 
lietter Ixxikstores everyw'here. To order by phone call: (800) 28BOOKS or 
(800) 282-6657. 

Feedback, Please! 

The letters and comments I’ve received from Getting Started readers have 
helped set the column’s direction. Similarly, your feedback to this book will 
help make future editions Ixitter. Plcuse write to me, in care of IDG Books 
Worldwide, with questions or comments. You can also contact me directly 
using electronic mail (if you don’t know wiiat that is, don’t worn' — it’s 
covered here). On CompuServe, send messages to 76174,556. On America 
Online, I’m JimHeid. On MCI Mail, they call me JHEID. 

Let’s get started! 






In This Chapter: 

✓ Details on how to determine which Macintosh will meet your present and future needs. 

✓ An introduction to the hardware features you'll want to examine when shopping for a Mac. 

✓ A look at the used Mac market: which models are worth considering? 

✓ An introduction to Macintosh printers and other add-ons. 

✓ Tips for buying a Mac and saving money when assembling a system. 

✓ A summary of how the Macintosh family compares to the IBM PC. 



I oday’s Macintosh shopper faces more decisions than the president on a 
J.. bad day. Apple offers seven xMacs, ranging in price from under $1000 for a 
bare-bones Macintosh Classic to over $10,000 for a Mac life with all the trimmings. 
Hundreds of independent, or third'part)\ manufacturers supply thousands of 
programs and hardware add-ons. You can outfit a sv'stem using only Apple 
hardware, or combine components from different firms. You can shop at a local 
dealer, or through the mail. Buy the right system, and you’ll wonder how you got 
along without it. Buy the wrong one, and you’ll feel betrayed by technolog}^ as you 
watch it depreciate and collect dust. 

In this chapter, we’ll make our way through the maze of issues you need to 
consider when assembling a Mac system, with the goal of helping you decide what 
combination of hardware is best for you. 



Money Is Everything 

Many consultanLs and experienced users will suggest diat you answ-er the 
following questions to determine what to buy: 

1. \V*hat ULsks do I want to use the Mac for? 

2. 'VHiich prognims can perfomi them? 

3. VCTiat kinds of hardw'are do those programs require? 
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This is a valid approach, but 1 like to preface it with a more pragmatic question: 
How much can you spend? llie fact is, what you imntw Mac to do and what the 
system you c'an afford can do are often two different things. Tlius, you can’t 
accurately answer the first question until you determine your budget. 

Addressing your finances is esjx^cially important in the Mac world, w'here 
“bargain” often means “less than a new' car.” I’m exaggerating, but it is true that 
most Macs generally cost more tlian the other major microcomputing standard, 
tlie IBM PC and its work-alikes, or clones. (Actually, Macs often cost less than 
similarly ec|uipped IBM machines; it’s those low-cost clones that offer the real 




Mac Versus PC 

If you've browsed some mail-order advertisements 
in IBM-oriented magazines, you've probably noticed a 
big price difference between Macs and PC-class 
hardware. Apple's prices are competitive with those of 
firms such as IBM and Compaq, but mail-order retailers 
such as Dell Computer Corporation and PC Brands, 
both of which sell IBM-compatible machines, offer 
some real bargains. 

So why buy a Macintosh? Several reasons: 

❖ Ease of use. The Mac's graphical user interface — 
the on-screen menus and other devices you use to 
control your programs — makes the machine easier 
to learn and use. PCs can run a Mac-like graphical 
user interface called Microsoft Windows, but It isn't 
as polished or mature as the Mac's interface. The 
Mac was designed from the ground up to be a 
graphical computer; PCs weren't, and It shows. 
Macintosh hardware is generally easier to set up, 
too. 

❖ Larger software base. More programs are available 
that take advantage of the Mac's graphical 
personality than are available for Windows. This will 
be the case for some time to come. 

❖ Superior video display options. It isn't surprising 
that a highly graphical computer would have 



superior video talents. Mac owners can choose 
from a large array of sophisticated video cards, 
including ones that display images with photo- 
graphic realism and ones that can connect to video 
cassette recorders. Some such boards are available 
for PCs, but the selection is relatively small. What's 
more, there's no guarantee that a board will work 
with all PC programs. The Mac's standardized 
system software eliminates such compatibility 
concerns. 

❖ More built-in hardware. Macs include hardware that 
usually costs extra on PCs. This hardware makes it 
easier and less expensive to connect multiple add- 
ons and to interconnect Macs to form a network that 
lets you share expensive add-ons and information. 

❖ Sophisticated sound output PCs can beep; Macs can 
play digitally recorded sounds. The Mac Classic, LC, 
and llsi can also record sounds (other Macs can, too, 
with inexpensive third-party hardware). This not only 
means you can hear amusing beep sounds when you 
make a mistake, you can also integrate sound into 
presentations and other documents you create. 
Products are available that even let you send 
recorded voice messages to other Macs on an office 
network. EH 
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bargains.) But the Mac is easier to set up and learn, if your time is worth money, 
the s>'stem’s higher cost may easily be offset by the time you save learning it, 
especially if you or someone else will be training employees. (For more com- 
parisons beuveen the Mac and PC worlds, see the sidebar “Mac versus PC.") 



Hardware Decisions 

You’ve thought about what you want to do with the Mac and you’ve deter- 
mined which programs you want to use. You’re now ready to start shopj^ing for 
hardware. That means addressing the seven basic areas that differentiate each Mac 
model. The table “Comparing Macs" shows how the members of the Mac family 
fare in each categoiy. We'll take a detailed look at most of these categories in later 
chapters; for now, here’s an overview of what to think about before opening your 
checkbook. 

❖ Size If poitability is important, you’ll want to consider the Mac Portable or one 
of the memlDers of Apple’s compact Mac \\n^: the Classic or SE/30. (The 
memters of the Mac II family form the modular Mac line.) Of these, the 
Portable is the only one that runs on batteric^s. It fits on airline tray tables, but at 



Comparing Macs 





Classic 


SE/30 


LC 


Ibi 


llci 


lifx 


Portable 


Portability 


good 

(weighs about 
20 lbs., has built-in 
screen, but requires 
power source 


good 

(weighs about 
20 lbs., has built-in 
screen, but requires 
power source 


fair 

(weighs about 
8 lbs., but requires 
monitor and 
power source 


fair 

Ismail system 
unit, but requires 
external monitor 
and power source 


fair 

(small system 
unit, but requires 
external monitor 
and power source 


poor 

(large system 
unit, requires 
external monitor 
and pol^«r source 


very good 
(weighs under 
16 lbs., has 
built-in screen, 
runs on batteries 


Speed 

(1-sloweft 6»faflest) 


1 


4 


3 


4 


5 


6 


2 


Internal Expandability 


poor 
(no slots) 


good 
(1 slot) 


good 
(1 slot) 


good 
11 slot] 


very good 
(3 slots) 


very good 
(3 slots) 


good 

13 specialized slots) 


Video Flexibility 


poor 

(supoorts single 
built-in screen only) 


very good 
(supports 1 external 
monochrome or 
color/grey-scale 
monitor) 


very good 
(contains built-in 
color/grey-scale 
circuitry) 


very good-excellent 
(contains built-in 
color/grey-scale 
circuitry; also 
accepts one video 
board) 


excellent 
(contains built-nn 
color/grey-scale 
circuitry; also 
accepts up to 3 
video boards) 


excellent 
Isuppds up to 5 
color/grey-scale) 


very good 
(highly legible 
built-in screen; 
supports external 
color/grey-scale 
n)onitors with 
Apple adapter) 


Memory Capacity* 


very good 
(up to 4MB) 


excellent 
(up to SMB) 


excellent 
(up to 10MB) 


excellent 
(up to 17 MB] 


excellent 
(up to 8MB) 


excellent 
(up to SMB) 


fair 

(up to 2MB) 


Virtual Memory 


no 


yes 


no 


yes 


yes 


yes 


no 



Support 

*Macs with NuBus expansion slots can also accept memory boards to extend their memory beyond the values listed here. 
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16 pounds, it’s no lightweight. Straddling the fence between the compact and 
modular Macs is the Macintosh LC. The LC isn’t batteiy powered like the 
Portable, but at only eight pounds (not including the display monitot^, it’s easy 
to move around. 

❖ Speed The Mac SE60, LC, and the II family are faster than the Classic and 
Portable, and therefore are better able to handle applications that demand fast 
processing speed. Even the lowly Mac Classic can handle such tasks as simple 
word processing and filing, black-and-white drawing, telecommunications, 
light-duty desktop publishing and spreadsheet work, and creating and using 
HyperCard stacks. (Hy[')erCard is covered in Chapter 9.) You’ll probably want a 
faster Mac, however, for working with large databases or spreadsheets, large 
word processor ckx:uments with indexes and tables of contents, color 
illustrations or animations, or huge desktof:) publications containing color. 

❖ Expemdahility The SE and II families and the LC contain internal expansion 
s/o/s 'mo which you can plug cards ox fxxnds^^x add to the machine’s 
capabilities. Accelera/or i?oarcEboo^t perfomiance, video ix)ardx cox\\xo\ 
monitors, and connnnnicaiions bocnds ki you connect to other computers 
over the phone or to high-speed ofilce networks. Expansion slots are also an 
excellent defense against obsolescence. For ex^imple, an accelerator board can 
make a Mac SE roughly as fast as a Mac Ilci. 

❖ Video features The Macintosh Portable and Classic can display only black 
screen dots and white screen dots, ox pixels If you want to work with color or 
true shades of grey (like those displayed by televisions), you’ll want a Mac 
ccjuipped with color oxgrex^scale \ida> hardware. That means an LC, or an 
SE/30 or member of the II family eciuipc>ed with color video circuitryc 

Just as some aimeius include built-in lenses while others require separately 
purchased ones, some Macs contain built-in video circuitry', while others 
require you to buy a separate video c'tird. Black and white, or monochfwne, 
video circuitry' and screens are built into the Mac Classic, Portable, and SE/30 
(and into the now-discontinued Plus). The LC, Usi, and Ilci contain video 
circuitiy that can create up to 256 colors or grey shades (see the figure "True 
Grey”). For business graphics, presentations, black-and-white scanned images, 
and many desktop publishing applications, 256 colors are more than enough, 
but they may not be adequate for working with scanned color photographs or 
illustrations. For those tasks, you may want a 24-bit color video c^rd such as 
Apple’s Macintosh Display Card 8*2i, SujX^rMac’s Si:>ectrun\/24, or RasterOps’s 
ColorBoard 264. These cards are also often called //y/t'-co/o;* cards, since they 
can display color images with photographic realism. You can add a tree-color 
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True Grey 
The Mac LC and members 
of the II family can display 
true grey shades (lop), 
while the Classic, SE/30, 
Portable, and other 
compact Macs simulate 
grey shades (bottom). For 
applications that involve 
working with illustrations 
or scanned images, you'll 
want a Mac with color or 
grey-scale video 
hardware. 
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card to any niemter t)f die Mac 11 family, to the SE/30, and eventually, to the LC 
(at this writing, no true-color c'tials were available for the LC — that will change 
in time). 

For desktop publishing, electronic drawing and drafting, and word prtx'ess- 
ing applications, consider a large-screen monitor such as Apple’s Portrait 
Display or Two-Page Monochrome Monitor, which show one or two letter-size 
pages, rc'SjDectively. Or you might consider one of the lar^e-screen color 
monitors offered by firms such as SuperMac, Radius, and RasterOps. 



❖ Menion- capadt)’ If your applications demand speed, chances are they’ll 
devour memoiy and disk space, tcx). In its letLst-expensive configuration, the 
Mac Classic comes standiird with 1 megab>te (MB) of memor}^ also called RAM. 
That’s barely enough, ('fliese days, it’s rarely enough.) 2MB of memory' — the 
minimum amount you’ll find in all other Macs except the Portable — will 
provide better [performance anti let you run at least two programs at the same 
time and switch betw'een them in a flash. You’ll also need at legist 2MB of 
memory to mn Apple’s System 7.0 sofhvare — that major enhancement to the 
Mac’s hindamental operating software that I mentioned in the Introduction. 



If you plan to work extensively with sounds and color images — or if you 
w'ani to be able to mn several programs simultaneously — you’ll probably want 
(if not need) 4MB. You can add that extra memory' by purchasing memory* 
lx)ards called SIMMs, shon Sm^^le hilhw Memofy Module. If you w-ant to be 

able to run several memory-devouring applications at once, consider an SE/30, 
LC, or a mcKlular Mac. They can accommodate more than 4MB of RAM. 

❖ Disk’Storage capady Every' Mac model except the entry-level versions of the 
Chissic and Portable includes one built-in, or intenial, harddisk. Tliat’s good, 
because hard disks hold far more infomiation and transfer it far more quickly 
than do floppy disks. Today’s ct)mplex programs require that speed and 
capacity. Without a hard disk, yxpu’ll endure slow jperfomiance and you’ll sxvap 
floppy disks until your hands hurt. Widi one, the Mac starts prognims and 
opens documents swiftly, and you'll be able to switch between [programs and 
ckxumenLs without shuflling floppies. 




You can su[Pplement your internal haal disk with an external hard dusk (or 
atld an internal or external hard disk to an entry'-level Portable or Classic). 

Prices for external hard drives have drop[ped shaqply in recent years. By 
sho[pping from maikprder firms such as MacConnection, you can buy a 20MB 
or 40.MB diive for just a little more than w'hat Apple charges for a second floppy 
drive. (By the w'ay, you don’t need a second floppy drive if you're buying a Mac 
with a haal disk, although one will make copying flop[py disks far more 
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convenient — and you should always make backups of any software you 
purchase. Without a hard disk, li second floppy drive is all but essential.) 

❖ Viritial 7)iemofy SNppo)l System 7.0 provides a feature that 

leLs the Mac treat a hard disk as an extension of RAM, thus allowing you to run 
more programs than would othenvise fit into memory'. Although all Macs from 
the Plus on am am S^'stem 7.0, the Classic, LC, and Poaable don’t suppoa the 
viaual memoiy features. (The original Mac II d(x.\sn’t either, unless you add a 
$200 chip.) So, to take test advantage of System 7.0, consider an SE/30, ILsi, Ilci, 
or llhc. But don’t Ixise a purchase on this factor alone. Add a few megabytes of 
memoiy, and any Mac can run .several large programs at once. 




The Used Mac Lot 

In October 1990, Apple revamped the Macintosh line, adding three new 
machines and di.sconiinuing the Plus, SE, Ilex, and llx. But you may still find these 
discontinued machines on dealer shelves for a while, and theyTI be showing up in 
classified ads and on college dorm bulletin boards for yeara. Should you consider 
one? 'fliat depends on the model: 

❖ Avoid the Mac Plus if your budget allows it. It’s true that the Plus runs virtually 
all of tcKlay’s .software, and given 2MB of memor>', it t'an run System 7.0 
(although it won’t support virtual memory^. But its wc^iikling power supply and 
lack of an expansion slot inake obsole.scence-shattering upgrades such as 
accelerator boards impractical and risky. W-liat’s more, iis the Mac family i\s a 
whole gets faster, software develojx^rs are crc'iiting increasingly complex 
programs that often run sluggishly on the Plus. Tlie Plus is still a workhorse for 
tasks that don’t demand bhizing speed, but eLsewhere it’s showing its age. 

❖ As for the SE, its single expansion slot gives it a brighter future. Indeed, its 
expansion slot makes the SE le.ss prone to obsolescence than the Mac Classic 
that replaced l'H)th it and the Plus. Unlike the Plus, the SE can relial:)ly accom- 
mcxlate an accelerator teard and an internal hard disk. It’s also about 25 
percent faster than the Plu.s, and about as fiist as a Cla.ssic. 

❖ The Ilex was a fine machine, and many Mac bufls were .sad to see it go. iLs three 
ex|xmsion slots (m^o, after you add a required video card) provide plenty of 
room to grow. The Ilex is slower than the Mac llsi that replaced it, but it’s faster 
than the Mac LC. The Ilex remains a good choice for someone who wants the 
performance of the Mac U line, can’t afford a Ilci, but needs more expandability 
than the single-slot Mac Ilsi provides. 
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❖ Tlie llx was a slow seller before Apple phased it out, and for some good 
reasons. It cost more than the other members of the Mac II line, yet it’s slower. 
Its lai:ge case also requires a signific'ant chunk of desktop real estate. The IIx’s 
primary (and enduring) strength is that it provides six expansion slots — 
enough for the most avid card collector. Another Ibc ad\™tage is that you can 
upgrade it to the top-of-the-line Mac Ilk for $2999 plus another $300-$500 for 
memo^^^ A used, reasonably priced IIx (or II, for that matter) could be an ideal 
stepping stone to a life. 



Finally, what alx)ut the Macs prior to the Plus — the 512K Enlianced, 512K, and 
I28K? All three can be upgraded to a Mac Plus, but their fiiture ends there. Unless 
the price is right and your budget won’t budge, avoid these Macs. 



Dot Matrix and Laser Printers 

Chances are you’ll want to commit your work to paper. If your budget is very 
light, consider a printer such as Apple’s ImageWriter II or ImageWriter 

LQ — both print by striking a cloth ribbon with a series of fine wares. ImageWriter 
output looks good, but it has that computer-printer look. However, because 
ImageWriters are impact printers and can accept coniinuotis/eeci [i'Apcv stock, 
they’re the scribes of choice for printing on multipart business forms and mailing 
labels. Both the ImageWriter II and the LQ accept optional expansion cards that 
let you share the printer with numerous Macs that are interconnected by 
LocalTalk netw^ork cables. 



If you plan to do desktop publishing, you’ll probably want a laser printer. 
Hiese use photocopier-like mechanisms to produce sharp output that looks 
similar to the output of a iy[>esetting machine, with print resolution of 300 dots 
per inch (dpi) versus an ImageWriter II's 140 dpi and an LQ’s 216 dpi. A laser 
printer’s resolution Ls still short of a typesetter’s (1270 dpi and up), but it’s sharp 
enough to render the subtle line strokes and serifs of mast typefaces, or fonts. 




One of the least expensive laser printers is Apple’s Personal LaserWriter LS, 
which retails for approximately $1200. The I-S produces first-rate output, thanks to 
its use of Apple’s TnteType fonLs, which I’ll examine in later chapters. Wlien you 
use Adobe Sv'stems’ Adobe Type Manager utilit^^ you c'an choose from thousands 
of additional fonts. You can’t share a Personal LaserWriter LS with other Macs on a 
netw'ork, how^ever. 



If you’re serious about publishing — or if you want to share your printer watli 
other Macs in your office — you’ll want a printer tliat uses Adobe Systems’ 
PostScfipt page<lcscription language. PostScript printers such as Apple’s Personal 
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LaserWriter NT and LaserWriter UNTO contain powerful computers that am 
produce remarkable graphic and type effects. They also contain software and built- 
in network connectors that let you share a printer with other Macs and even with 
IBM PCs. 

PostScript printers cast more than non-PostScript ones, but ctxsLs are coming 
down. Numerous PasiScript priniei’s are available for between $2000 and $3000, 
including Texas Instruments’ microUiser PS17 and PS35, QMS’ PS-410, GCC’s 
Business LaserPrinier II (BLP II), and Apple’s Personal UiserWriier NT. 

PcxstScript clones — printers that act like PostScript printers but don’t use 
Adobe’s version of the language, such as Qume’s CiystalPrint Publisher II and 
.Alxiton’s LaserScript — sometimes sell for less or are a bit faster at printing 
documents containing a variet>^ of fonts and sizes, but I’ve had mixed results with 
them. If you’re shopping for a PcxstScript printer, I recommend buying one that 
contains an .Adobe PostScript interj^reter. 

It’s worth mentioning that you can get PostScript output without buying a 
printer: simply carry' a floppy disk containing completed documents to a desktop 
sendee hurem/ for printing. Many printing companies and college 
libraries also rent time on Macs and PostScript printers. Hiese alternatives aren’t as 
convenient as having a [printer in your home or office, but saving a few thousand 
dollars can make a little inconvenience palatable. (In Chapter 36, I’ll spotlight 
another alternative: PcxstScript emulation softw'are that lets you print PostScript 
documents on non-PcxsiScript printers.) 




Ink Jet Printers 

If you’re on a tight budget but crave that laser printer look, an excellent 
alternative is an inkjet printer such as Apple’s remarkably compact StyleWiiter or 
Hewlett-Packard’s DeskWriter. Ink jet printers straddle the fence betw'een lasers 
and inexpensive dot matrix printers. Like a dot matrix printer, an ink jet printer 
conuiins a relatively simple print mechanism containing a print head that glides 
from left to right, applying ink as the paper advances. But where a dot matrix 
printer uses fine wires that strike an inked riblx^n (whining all the while), an ink jet 
printer uses micrcxscopic jets that silently spniy fine streams of ink at the pa{X?r — 
it’s spray painting on a microscopic level. Like a laser, an ink jet printer is a non- 
impact printer, and thus, it can’t print on carbon or carbonless multipart forms. But 
more to the point, ink jets are capable of la.ser-likc resolution — the HP DeskWriter 
yields 300-dpi resolution, while the somewhat slower StyieWriter prints 360 dpi. 
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Good, Better, Best 

The output of a dot- 
matrix printer such as 
an ImageWriter II isn't 
bad (top), but it can't 
compare to the near- 
typeset look of ink-jet 
(middle) or laser 
(bottom) output. The 
higher resolution of ink 
jet and laser printers 
allows them to more 
accurately render the 
subtleties of true 
typographic fonts. But 
note the fuzzy-edged 
quality of ink jet output 
caused by the ink 
spreading into the 
paper's fibers as it 
dries. 



NEWS PLASH! 

The quick brown fox jumped over the lazy dog's back! 
Film at eleven. 

NEWS FLASH! 

The quick brown fox jumped over the lazy dog’s back! 

Film at eleven. 

NEWS FLASH! 

The quick brown fox jumped over the lazy dog’s back! 

Film at eleven. 



But an ink jet’s output still isn’t in the laser league. Up close, even the naked 
eye can discern sloppy character edges created by ink seeping into the paper’s 
fibers as it dries (see the figure “Good, Better, Best”). Scanned images and laige 
black areas have a mottled look. You can minimize these flaws by i^hotocopying 
printed pages, but handle them gently — ink jet output can smear in its first few 
seconds of life. Indeed, until improved ink formulations arrived only recently, a 
drop of water caused even dry ink jet output to run like Tammy Faye’s mascara. 

Today’s ink jet printers no longer require special paper as did some pioneering 
models of the mid-80s, but they’re still more finicky’ than lasers. They generally 
can’t handle heavy card stocks, and can’t automatiailly feed multiple envelopes. 
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Output quality v^aries dramatically depending on the qualit\' of paper you use, and 
you’ll also wait longer to see it — most personal laser printers c'an chum out 
several pages in the time it takes tin ink jet to produce one. 




But it's hard to argue with an ink jet printer’s price. Apple’s St>'leWriter retails 
for just over $599, while HP’s DeskWriter is often discounted by dealers and mail- 
order retailers to below $700. GCC Technologies’ WriteMove, which offers 192-dpi 
resolution instead of the DeskW^riter’s 300 dpi, retails for $549. 




Other Add-Ons 

Another peripheral you might consider is a modem, which lets you connect to 
other computers using phone lines. Team a modem with comfmaiicatioTis 
software, and you can send electronic mail on services such as MCI Mail, America 
Online, and CompuServ^e. As wee’ll see in Chapter 13, you can also tap into a vast 
network of fellow computer users to exchange ideas and obtain free or nearly free 
software. 

If you’ll be doing desktop publishing or computer illustration, you might want a 
scanner, which lets you turn artwork and photographs into digital images that you 
C'an alter, or trace over and include in publications. Combine a scanner with 
optical character recognition (OCR) software such as Caere’s OmniPage, 
Olduvai’s Read-lt, and DEST’s Recognize!, and you can scan pages of text and edit 
the results using your word processor. We’ll look at scanners and OCR in detail in 
later chapters. 



Which Route for You? 

Before you buy a Mac, you need to weigh the differences betw'een each model 
and determine which features are most important to you. This ^\ill help you get 
the machine best suited to your present and future computer needs. 

Aside from actually writing out the check, deciding which machine is right for 
you is one of the hardest steps in the purchasing process. It’s at this juncture that 
you’ll realize just how many ways exist for you to reach your hardware goals. For 
example, say you’ve determined that you need a fast Mac with a hard disk and 
4MB of memoiy'. Should you buy an SE/30 or a member of the II family? Or should 
you get a used SE and install an accelerator boaal? Should you buy a stripped- 
down Mac and a mail-order memory^ upgrade and hard disk? Or should you spring 
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Sample Systems 



Low-Cost System 



Portable System 




Macintosh Classic 
External floppy drive 
ImageWriter II or 
StyleWriter 
Future additions: 
External SCSI hard disk, 
2400-baud modem, 
memory upgrades (to 
maximum of 4MB). 



Macintosh Portable 
Memory upgrade 
StyleWriter printer with 
battery pock 
Future additions: 
Internal modem, video 
adapter and monitor 




Economical Business/Professional System 

Monochrome: Macintosh Classic with 40MB hard disk 
Colon Macintosh LC with 40MB or 80M6 hard disk 
Apple Personal LaserWriter LS or NT 
Memory upgrade to 4MB 
Future additions: 

Accelerator board, upgrade from Personal LaserWriter LS to NT, 
24-bit color board (LC only), 2400-baud modem. 




Performance-Oriented Business/Professional System 




Mid-range: Macintosh llci with BOMB hard disk 
High-end: Macintosh llfx with BOMB or 160MB hard disk 
Apple Keyboard or Apple Extended Keyboard II 
PostScript laser printer 
Memory upgrade to 5-8MB 
Video card (for llfx only; llci contains video circuitry) 

Color or monochrome monitor 
Future additions: 

More memory, additional monitors, 9600-baud modem, 
additional disk storage, cache memory card (llci only), 24-bit video board 



Listed here are several ways to assemble a Mac system, each geared to different needs and price 
ranges. Suggested retail prices aren’t listed here because they change frequently; also, you may find 
dealers offering discounts of 20 percent or more, especially if you shop in urban areas. Remember, for 
hard disks, memory, monitors, and other peripherals, you’re likely to find less-expensive alternatives 
from third-party manufacturers. 

When you buy any Mac except the Classic, LC, or Portable, you purchase the keyboard separately. 
The Apple Extended Keyboard II costs more than the Apple Keyboard but provides additional keys, 
including cursor control keys, which make it easier to navigate large word processing documents, 
and function keys, which many programs let you use as an alternative to choosing commands with 
the mouse. 
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for a s\'stem in which those components are factor)^ installed? Tlie figure '‘Sample 
Systems" shows several routes you might consider. Here are a few more buying 
tips to steer you in the right direction. 

❖ Buy the fastest Mac you can afford, even if your present needs are simple. You’ll 
enjoy top-notch performance, and your hardware will be better suited to 
running System 7.0 and the programs that exploit its talents. At the ver\^ least, 
your system will retain its value belter should you decide to sell it. 

❖ Don’t be afraid to mix and match components. There may be a certain comfort 
that comes with buying all your components from one company, but that 
comfort will cost you. You can often save money by buying non-Apple hard 
disks, printers, modems, network connectors, and memory upgrades. And 
many third-pany haal disks and laser printers are faster than Apple’s. On the 
other hand, many third-party' produces lack the “plug and play’’ setup conve- 
nience of Apple’s add-ons, w^hich are designed to mesh tightly with the rest of 
your Mac system. Al.so, some companies strip away features to arrive at a lower 
list price — some low-cost laser printers, for example, require you to purchase 
extra memory^ if you want to print on legal-sized (8^2 by 14-inch) paper. The 
bottom line: You can save money and often get superior hardware by buying 
third-party' products, but assess your needs and compare features carefully. 

❖ To save even more, buy your third-party' gear through the mail. Items ax'ailable 
through most mail-order firms include printers, hard disks, external floppy 
drives, modems, scanners, video monitors, netw'ork cables, software, and 
memory upgrades. (The latter require careful hands but no special tools to 
install in a Mac LC or ll-class machine; for compact Macs, you’re better off 
having a dealer install extra memory.) The draw'backs: you’re likely to suffer 
delays if a defective component needs to be returned, and you won’t be able to 
turn to one source for technical assistance. Some consumers have also been 
burned when the manufacturer of their mail-order hard disks filed for bank- 
ruptq' after chaining their credit cards for goods never delivered. Caveat 
emptor. And ask fellow' Mac users to recommend prompt, reliable mail-order 
houses that they’ve dealt with. 

❖ Join a user group. Asking odier people about products and places to buy them 
is a good idea no matter how' much experience you have. Call 800/538-9696, 
extension 500, to find the group closest to you. As your experience grow's, you 
may evolve from a question asker to a question answ'erer, helping newcomers 
tread the same path you did. 
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Good Buy for Now 

One more piece of advice: don’t pul off a purchase in the hopes that some 
future iVUic will offer dramatic new features at half the price. If you really need a 
machine now, buy a machine now. It will be supplanted by faster machines 
with new features, but if you buy a Mac with expansion slots, chances are youil 
be able to buy boards that lx:iost jierfonriance or add those new features to 
your existing machine. 

More to the pom, if you wait to buy a Mac, youil miss out on the productivity- 
b(X)sting benefits one am provide. It’s like wailing to buy a car in the hopes 
that next year’s model will be cheaper or get Ix^tter gas mileage. Ma>i3e it will, 
maylx* it won’t, but one thing is certain: youil do a lot of walking in the 
meantime. 



Summary: 

✓ Finding the right Macintosh requires assessing your needs in the areas of portability, speed, 
expandability, video features, and memory and disk-storage capacity. 

✓ Of the used or discontinued Macs, ones with expansion slots are the least prone to obsolescence. 

✓ For the hard copy, you can buy a dot matrix, ink jet, or laser printer. Each is progressively more 
expensive, but provides sharper, faster output. PostScript printers are preferable for publishing and can 
be shared on a network. 

✓ Other peripherals to consider include a modem for connecting to other computers via the phone lines, 
and a scanner for digitizing images and scanning text. 

✓ You can often save money by buying non-Apple products, but be aware that some third-party products 
may not offer the same features or plug-and-play convenience as Apple's. 






Chapter 2 

Macintosh Basics 




In This Chapter: 

✓ An introduction to the Mac's easy operating style. 

✓ Explanations of the fundamental software you'll encounter. 

✓ Details on how to navigate through the Mac and its programs. 

✓ Navigational shortcuts not found in manuals. 

✓ Suggestions on how to master your Mac. 



T he .Mac is an tusy-io-use machine, but it’s also powerful and complex. And 
Ixxause it’s so ea.sy to learn basic Mac tasks, many people never venture 
into the nooks and crannies that help make the machine so powerful. 



Before we look at ways to put the Mac to w'ork, we’re going to venture into 
some of those ntx)ks and crannies. 'Hiis chapter isn’t a step-by-ste|) tutorial on 
Mac Ixisics — the Mac’s manuals contain detailed tutorials, and I’d lx‘ wasting 
space by repeating them here. Instead, this chapter is a sound ovemew of the 
Mac’s interface and of basic Mac operating techniciues. If you’re a Mac veteran, 
you probably talk about these things in your sleej:). If you’re new to the Mac or 
you use it only occasionally, the infonnation in this chapter will fonn the 
foundation that we’ll build on in the rest of thLs lx)ok. 



The Mac's Way of Doing Things 

The cornerstone's of the Mac's easy operating style are its graphical user 
interface and its mouse. Many computers require you to memorize and type 
cryptic commands or choose them from option lists whose workings vary from 
program to program — not tlie Mac. You control the .Mac by using the mouse to 
control the position of an on-screen arrow, called the pointer. By rolling the 
mouse and pointing to the elements you see on the screen and tlien clicking xhiz 
button on top of the mouse, you can Issue commands, work with disks, and 
much more. 
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The figure “Face t(^ Inieiiace” shows the key elements of the Mac’s user 
interface. Your Mac manual describes them in detail, so I’ll just summarize them 
here. 



T Face to Interface 

The Mac's user interface 
relies on these standard 
elements. The icon 
labelled "Startup" is that 
of an Iomega Bernoulli 
Box II, which stores 
44MB on a removable 
cartridge. Icons for hard 
disks and other non- 
floppy mass storage 
drives will vary 
depending on the brand 
of drive. 



The desktop is your electronic work surface, uj^on which rest tco//s, pictorial 
representations of objects such as disks, or of functions such as the Trash can. 

'fhe /?/em karcomms mettit ttt/es. \Vlien you point to a menu title and then 
press and hold the mouse button, a list of commattdsctWt^ a menu ap|)ears. 
’I’o choose a command, move the mouse pointer while pressing the mouse 
button until the command Is highlighted then release the button. I’he leftmost 
menu is /\/?ple menu; it’s always available regardless of the progiam you’re 
using. Tile remaining menus change depending on the program you*rc using. 
VC'lien you start a program, it takes over the menu bar, replacing the menus 
that were there with its own. xNearly all (programs provide File and Edit menus, 
but the menus’ commands usually dilTer lx.Hween programs. 

The Apple menu lists your available desk uccesrofies, which are handy 
programs you can select while running another program such as a word 




Window 

Desktop 



Menu bar 



Application 

menu 

(System 7.0) 
Icons 



Apple menu 



Menu titles Pointer 



Keyboard equivalent 
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processor. 'I’he Mac comes with numerous desk accessories. Some, such as the 
Calculator and /Mami Clock, mimic real-world desk acce.ssories. Others, such as 
the Control Panel and Chooser, let you manage certain aspects of the Mac’s 
operation. We’ll look at both t\pes of desk accessories in later chapters, and I’ll 
sj^otlight some third-party desk accessories you might want to add to your 
collection. 




❖ W///^oms'i\vc viewing portals that let you see the contents of a disk or ckx:u- 
ment. Windows themselves have standard elements that let you move them on 
the desktop, change their size, c/ose them (make them disappear), and sc'/v// 
through them (\iew information that isn’t currently visible within a window’s 
boundaries). The figure ‘‘Ijooking at Windows”, on the next page, shows each of 
these elements. You am have many windows open on the screen at once, but 
only one is aeV/i'e. The active window has thin horizontal stripes in its title bar; 
an inactive window doesn’t. 



❖ /J/a/og l?ares coni^'m buttons, checkboxes, text boxes, and other elements that 
let you provide more infijrmation and select various options after you’ve 
chosen a command. For example, when you choose the Print command, you 
get a dialog box that, among other things, lets you specif}^ which pages you 
want to print and how many copies you want. 



Finder and MultiFinder Basics 

The first piece of software you encounter when you start up your Mac is the 
Finder. The Finder Ls the link benveen you and the rest of the Mac’s ^'steni 
softuwv, the fundamental software that enables the Mac to run. You use the 
Finder to start or launch programs, to delete files, and to copy, eject, and encse 
disks. The Finder also [provides disk-management conveniences — the Get Info 
command for attaching descriptive text to files, for exiimple — and it lets you 
organize a disk’s contents by creating folders and moving documents, programs, 
or other folders into them. And the Finder’s Print Directory command (in the File 
menu) lets you jDrint dnecto/y pvmxouis that show what’s on a disk or in a certain 
folder. 

Then there’s MultiFinder, which enhances the Finder by allowing the Mac to 
run more tlian one program at once, eliminating the need to c}uit one program to 
start another. MultiFinder also makes working with files and disks more conve- 
nient, since the Trash and the rest of the Finder’s features are always available. /\nd 
if you have an Apple Pemonal liiserWriter SC, LS, or a PostScript-based laser 
printer, MultiFinder provides a hackgjvund pnntingo\A\ov\ that lets you save 
time when printing. 
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Close box 



Window title Title bar 




Zoom box 



Scroll arrow (click to 
scroll in small amounts} 

Scroll box (drag to scroll 
to a particular location) 



Click grey shaded area 
to scroll by the 
windowful 



Size box 



Scroll bar is unshaded and lacks a scroll box when there's nothing 
beyond the window's boundaries 



A Looking at 
Windows 

Windows provide 
standard components, 
shown here, that let 
you move, close, scroll 
through, and resize 
them. These 
components operate 
similarly in all Mac 
programs, so once 
you've learned how to 
work with a windov/ 
such as this Finder 
directory window, you 
can work with windows 
in any program. 



Of course, these extra capabilities will cost you — in memory. You can run 
MultiFinder on a IMB Mac, but you pmbably won’t have enougli memor>^ left over 
to run any of ttxlay’s powerful programs. To get the most from MultiFinder, you’ll 
want at least 2MB, and preferably more. The more memor\^ your Mac has, the more 
programs you’ll be able to mn simultaneously. 



Choosing Between the Finder and MultiFinder 

In system versions preceding 7.0, you can choose whether to use MultiFinder or 
the “single” Finder. To specify whether or not the Mac uses MultiFinder, select your 
disk’s icon, choose the Set Startup command from the Finder’s SiTecial menu, 

.select the MultiFinder or Finder option as desired, and then click the OK button. 
Finally, choose Resian from the Special menu. 

Wlien you chtx^se to iTin under the single Finder, the Finder’s disk- and file- 
management features aren’t available when you’re using an application program. 

To throw away a file or create a folder, you’ll need to quit the progi*am you’re using. 
Despite this limitation, using the single Finder is a g(X)d idea if your Mac has only 
IMB of RAM; otherwise, you’ll prolrably wTint to use MultiFinder to gain its benefiLs. 
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If your Mac is running System 7.0, you’re running MultiFincler all die time. 
(Indeed, in System 7.0, die Finder and MultiFinder are one and the same.) The fact 
tliat MultiFinder is always active under System 7.0 is one reason why System 7.0 
requires a minimum of 2MB of memory’. 

We’ll look at niemoiy and MultiFinder issues again in Section II. In the 
me<mtime, check uiur Mac manual; it explains MultiFinder’s benefits in detail. Pay 
jiarticularly close attention to the section that describes how to fine-tune your 
program’s niemoiy retjuiremeiiLs. As we’ll see in Section II, by fine-tuning program 
niemors’ requiremenus, you can get better performance or squeeze more programs 
Into menior>' at once. 




Clipboard 101 

Tlie Mac’s Clipboard you to move infomiation between prognims, and 
has always been one of the Mac’s greatest strengths. Thanks to the Cut, Copy, and 
Paste commands that virtually all Mac programs provide, you can include gmphics 
in a w'oal processor document — or paragraphs of text in a drawing. 

Apple’s ads often showcase this ability by depicting a fancy business report with 
a chart shoehorned into it. Combining text and graphics to create what are often 
called co?npoand documents is certainly one way to put the Clipboard to w'ork. 

But don’t ignore its more mundane uses. Recycle text or part of a graphic by 
copying it from an older version of a document. If you’re always typing a finger- 
twisting scientific tenn, copy it to the Clipboaal and p^iste it in cxich time it’s 
needed. To remind yourself of what’s in a w-ord pnK'essor document, copy the first 
few^ lines of it and prcste them into the Finder’s Get Info window' for that document 
— more alxiut Get Info shortly. 

If you use the Calculator desk acce.ssoiy^ (DA, for short), you can copy the result 
of a calculation and then paste it into a dcxrunient; simply choose Copy after 
peiforniing the calculation. You can also jiaste numbers or math symbols from the 
Clipboard to the Calculator. You'll even see the Calculator’s kews flash to reflect 
what you’ve pasted. (\'ou’ll also hair a lot of eiTor teeps if you paste characters 
that don’t correspond to keys on the Calculator.) And here’s a handy w^ay to 
“stamp” a document with the time you started working on it: select the Alarm 
Clock DA from the Apple menu, choose Copy to put the current time and date on 
the Clipboard, and then paste it at the beginning of your document. 

The Clipboard’s conteiiLs vanish when the Mac is switched off, but you can save 
them using the Scnipbook DA: just open the Scraplxiok and clioose Paste. Doing 
so adds a new' “page” containing the Clipboard’s contents to the Scrapbook (see 
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^ Scrapbook 






Luke: 








Here are the sales figures you asked for: 






January.... 


3090 units 






February.. 


2593 units 






March 


...3299 units 






April 


..3401 units 






May 


.2900 units 






June 


.3091 units 






July 


.2981 units 
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▲ Compiling a 
Scrapbook 

The Clipboard's 
contents vanish when 
the Mac is switched off, 
but you can save them 
by opening the 
Scrapbook (choose its 
name from the Apple 
menu) and choosing 
Paste. To retrieve an 
item from the 
Scrapbook, use the 
scroll bar to get to the 
desired page, then 
choose Copy from the 
Edit menu. 



the figure “Compiling a 
Scrapbook”). To 
retrieve an item from 
the Scrapbook, use die 
scroll bar to get to the 
desired page, then 
choose Copy fmm the 
Edit menu (or Cut to 
remove the item from 
the Scrapbook). 

The Scraplxiok’s 
contents are stored in a 
file called Scrapbook 
File, IcKaled in the 
System Folder. If you 
want to move your 
Scrapbook to a different 
Mac, copy the Scrap- 
book File to a floppy 

disk and dien copy it to the Swstem Folder on the second Mac. Note that you’ll 
replace the existing Scnipbook; you might want to stash the existing one in a 
different folder first. 

If you use the Scrapbook extensively, consider one of die more powerHil 
Scmplxiok alternatives such its Solutions International’s SmartSemp or Olduvai 
Softw^are’s MultiClip. Both support multiple Scrapbook files, allowing you to create 
separate ones for, say, text and graphics. Each also pmvides a table of contents 
feature that shows lots of pages reduced to fit within a window^ and allow's you to 
jump to a specific page in a flash (see the figure “A Smarter Scrapbook”). 



What's Your Version Number? 

Tliat isn’t a line from a Silicon Valley singles bar. Software evolves over time — 
bugs are fixed, features are added, perfomijuice is improved — and vet'sion 
numhet's indicate just how far along the evolutionary' timeline a particular 
program is. 



There are a few' good reasons to know' how to determine version numbers. 
Wlien you call a dealer or softw'are firm for technical help, you’ll probably be asked 
which version of the Mac’s sy'stem software you’re using. WTien you buy a 
program, youil want to be sure you're buying the latest version. And you’ll want to 
verify iLs compatibility with the version of the Mac’s system software you use. 
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Scrapbook 



Luke: 

Here are the sales figures you asked for 



January 3090 units 

February 2593 units 

March 3299 units 

April 3401 units 

May 2900 units 

June 3091 units 

July 2981 units 
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A Smarter Scrapbook 

Alternatives to Apple's bare*bones Scrapbook desk 
accessory (top) include Olduvai's MultiClip and 
Solutions' SmartScrap Ibottom), which provides a 
table of contents feature that shov/s numerous 
Scrapbook pages in reduced form. You can jump to 
a specific page by double-clicking it, and you can 
name pages for fast searching. You can also switch 
between different Scrapbook files. Apple's 
Scrapbook limits you to just one Scrapbook file and 
shows only one page at a time. 





One way to 
determine a version 
number is to use the 
About command, 
which always appears 
first in the Apple 
menu. To learn the 
version number of 
your Mac’s system 
software, for example, 
choose the About the 
Finder command. (In 
System 7.0, the 
command reads 
About This Macin- 
tosh.) To learn the 

version number of an ajoplication program, start that program and choose its 
/\lx)Lit command. 



Another wiiy to determine a program’s version number is to use the Finder’s 
Get Info command: Select the program’s icon and choose Get Info from the File 
menu. The file’s version number appears in the Get Info window (see the figure 
“Wliat’s Your Version?” t)n the next page). 

'I’he Get Info command also w^orks for documents you craite. A document file 
dex^sn’t have a version numl^er to appear in the Get Info window^ but you can use 
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Info 



Locked 

Aldus Freehand 



Kind: application 

Size : 71 6,421 bytes used, 700K on disk 



Vhere: Hard Disk (SCSI ^1) 



Created : Mon, Nov 21 , 1 988, 6 :1 3 PM 
Modified: Mon, Nov 21, 1988,6:15 PM 
Version: 2.0, © Altsys Corporation, 1988 





1 






Suggested Memory Size (K): 


750 




Application Memory Size (K): 


1200 












1 lIUdiKrlr lilTU = 





QuarkXPress® 

QuarkXPress® 3.0 

Kind : application program 
Size : 1 .6 MB on disk (1 ,724,901 bytes 
used) 

Vhere: System 7.0 Startup: QuarkXPress 
Folder : QuarkXPress® 

Created :Fri, Aug 3, 1990, 10:38 AM 
Modified : Mon, Dec 24, 1 990, 3 :48 PM 
Version : 3.0 © 1 986-1990 Quark, Inc. 

Comments: 



I I Locked 



: -Memory 




: 


I Suggested size : 


1 ,500 K I 


1 Current size : 


1,500 


K I 



the text box at the bottom of the window to type 
descriptive information about the file (or to hold a 
few sentences from it, as mentioned earlier). 

Among manufacturers, there is no standard for 
version numbering, tliough there is a general mle. 
Wlien a product is signific'antly improved, the 
number before the decimal point increases. Wlien 
the revision fixes bugs or has only minor improve- 
ments, the number after the decimal goes up. A 
product label may say “requires System version 
6.x.” In this case, you need any version that begins 
with 6 . A manufacturer may also state that its 
product requires “System version 6.0 or later” — 
in other words, a version with a higlier number 
will probably iilso work. 

I qualified that last sentence with “probably'"’ 
because system software enhancements .some- 
times cause a program that worked fine under an 
earlier system version to fall. Sometimes this 
hapjx*ns because developers bend Apple’s 
programming rules. Other times, it happens 
because Apple changes the mles or spells them 
out ambiguously to begin with. Wliatever die 
reason, the end result is the same: A prognim 
that used to mn reliably no longer does. Wlien 
these software growing pains surface, the 



What's Your Version? 

Choosing the Finder's Get Info command displays a v^ndow containing 
statistics about the selected application or document, a check box for 
locking the file to prevent accidental modification or deletion, and a text 
box that can contain several paragraphs of descriptive text. The Get Info 
window for an application also lists the program's memory 
requirements. By boosting the Application Memory Size value, you can 
often Improve a program's performance. Lowering the value will 
probably make the program more sluggish, but can allow you to 
squeeze more programs into memory. At bottom, a Get Info window 
from System 7.0. Note the slightly different (and clearer) wording of the 
memory size text boxes, and the new location of the Locked check box. 
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program’s developer release a revised version that is compatible with the new 
system software. 

But the new version may not be available immediately, and you don’t want to 
be out of operation in the meantime. For that reason, before upgrading your Mac’s 
system software to a new version, it’s a good idea to verify its compatibility' with 
the programs you use. Go straight to the source: call the technical support 
hodines operated by the companies that published your programs. 




Basic Navigation Techniques 

An old bicyclists’ maxim says that the easiest way to make your bike 5 
pounds lighter is to lose 5 pounds. There’s a variation of that truism for the 
Macintosh: the easiest way to boost your productivity with the Mac is to learn 
how to control it efficiently. Today’s fast Macs and high-performance add-ons 
are gi*eat, but you won’t get the most out of them until you master all the 
navigation options the Mac and its programs provide. 

You might think that Mac navigation concepts could be summed up in one 
word: mouse. The mouse doesn’t have exclusive domain over Mac manipula- 
tion, but diere’s no denying the rodent’s role as the primary link between you 
and your Mac. That’s why navigational expertise is built on three basics: the 
click, the double-click, and die drag. 

Clicking — pressing the mouse’s button once — is your way of telling the 
Mac, “Here’s where I want to work.” Here is where the mouse’s on-screen 
pointer is. In the Finder, pointing to an icon and clicking tells the Mac to select 
the icon — to higlilight it for a subsequent action. In a word processor, clicking 
produces a blinking insertion point where you’ve situated the pointer. In a 
dialog box, clicking a button performs an action, such as OKing or canceling 
your choices; clicking on a radio button or a check box selects an option. Most 
Macintosh programs follow these basic rules. “Buttons and Bars,” on the 
following page, shows the differences betw^een check boxes and radio buttons 
and spotlights some other components of the Mac interface. 

Double<licking — pressing die mouse button twice in rapid succession — 
creates a kind of super click, a cut above a single click in the mouse-maneuver- 
ing hierarchy. Double-clicking an icon in the Finder is the same as clicking it 
once, then choosing Open from the File menu. When you’re editing text, 
whether in a word processor, a spreadsheet, or the text-entrv^ {xirtions of a 
dialog box, double-clicking while the pointer is on a word selects that word — 
it’s faster than manually dragging the pointer across the entire word. 
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p Choose any combination:— | 
13 Fame 
3 Fortune 
^ Good Looks 



- Choose one only: 

® Material Possessions 
O Spiritual Fulfillment 



[Cancel] 



Check boxes — any combination 
can be selected 



Radio buttons — only one option in 
each set can be selected 

Buttons — cany out actions; 
highlighted button can be selected 
by pressing Enter key 



§ 






' 
















o 

a 





Shaded area — click to scroll by the windowful 
Scroll box — drag to scroll large distances 

Scroll arrow — click to scroll one line at a time 
Size box — drag to resize window 



A Buttons and Bars 

A guided tour of the 
interface elements you're 
likely to encounter in 
dialog boxes. 



In programs that 
provide pcdettes — row's 
of icons that control 
program fijnctions — 
double-clicking an icon 
often performs an action 
that’s an extended 
version of the icon’s 
normal purpose. In 
Claris' MacPaint and most 
other painting programs, 
for example, double- 
clicking the eraser icon 
clears tlie entire drawing 
window. In Claris’ 
MacDraw II and MacDraw' 
Pro, double-click on a 
tool and you can draw 
one shape after another 
without having to 

reselect the tool each time. In Claris’s FileMaker II and FileMaker Pro database 
managers, double-click on a field name to modify it. In QuarkXpress, double-click 
on a text block or graphic to display the Modify dialog lx)x. Tlie list goes on — and 
you’ll find it in your manuals. 

(Incidentally, if you find that the Mac isn’t treating tw'o clicks as a double-click, 
you may not be clicking quickly enough. Either speed up your clicking or use the 
Mouse Control Panel option to tell the Mac to give you more time to double<lick. 
Your Mac manual describes the latter option in detail.) 

Dmgging \s> the process of moving the mouse while holding dow'n its button. 
You move window's by dragging their title bars. In the Finder, pu move icons by 
dragging them. In a graphics program, dragging lets you draw with the tool that’s 
selected in the program’s palette. You can also reposition items by selecting them, 
then dragging. And in programs and dialog boxes that let you edit text, you c'an 
select text by dragging the pointer across it. 



Natural Selection 

Next to the big three, the most impoitant Mac technique to perfect is selecting. 
A piimaiy precept of the Macintosh says that selecdon is alw'ays the first step in an 
action: you select something, then tell the Mac what to do with it. 
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To select an object such as an icon in the Finder or a graphic element in a 
drawing or publishing program, point at the object and click — once. Don’t be 
what my colleiigue Lon Poole calls a “hapless double-clicker”: someone who 
habitually clicks twice when once will suffice. You can also select multiple 
objects by enclosing them in a selection rectangle, often called a tnarquee because 
its dotted lines flow like a movie marquee (see the figure “In the Marquee”). To 
draw a marcjuee, position the pointer at one corner of the area you want to 
enclose, hold down the mouse button and drag to the opposite corner; releasing 
the button highlights all selected objects. The technique works differently in 
certain applications — in some, like the Finder, you need only touch an object 
with the marquee, while in odiers, the whole object must be enclosed. 
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In the Marquee 

In the Finder and in 
most desktop 
publishing and drawing 
programs, you can 
select multiple objects 
by enclosing them 
within a marquee (left). 
When you release the 
mouse button, the 
objects are selected 
(right). 



You can combine the two main text-selection moves — selecdng a word by 
double-clicking on it and selecting a range of text by dragging the pointer 
across it. Just double-click to select a single word, then without releasing the 
button after the second click, drag to select additional text, one word at a time. 
And if you .selected the text as a prelude to re|)lacing it, don’t press Backspace 
or Delete before typing the new text. Just start typing; the first key you press 
clears the selected text. 

WTien you need to alter a lengthy passage of text, dragging through it all can 
be a drag in itself. A better solution is to use the Sb(ft<lick technique. Locate 
the beginning of the passage you’re changing and click to the left of its first 
character to create a blinking insertion point. Next, locate die end of the 
section, then hold down the Shift key and click to the right of the last chai'acter or, 
to include a Return character, at the lieginning of the next line. 



Shift-clicking al.so lets you extend a selection — that is, add additional items 
to an existing selection. Should you realize you didn’t select enough text, just 
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hold clown the Shift key again and click at the appropriate place. To select a 
slew of icons, you might combine the marciuee and Sliift-clicking technic]ues: 
select icons adjacent to each other by enclosing them in a marquee, then add 
ones that are scattered throughout the window by Shift<licking on them. 
These same techniques also apply in most graphics and desktop publishing 
programs, as well as in database managers that let you create customized 
forms. 



The Shift key takes on an additional function in drawing and publishing 
programs: it lets you constrain a drawing action. For example, pressing Shift 
while drawing with an oval tool produces a perfect circle; with the rectangle 
tool, you get a perfect square; with a line tool, you get horizontal, vertical, or 
diagonal lines. 



Scrolling Along 

As I mentioned earlier, scrolling is the process of moving through a 
document or disk window so that you can see things that aren’t visible within 
the window’s size. If you imagine your document as a scroll and the window as 
a fnime that lets you see part of it, you can understand wiiere the temi comes 
from. 



Scrolling is such a pervasive activity, you should be aw'are of the three w'ays 
to do it. You am scroll in snvall incremencs (usuiilly one line at a time) by 
clicking the Up or Dowm arrow' at the ends of the scroll bar; hold down the 
mouse button to scroll continuously. Click the shaded area above and telow 
the scroll box to scroll by the windowful, again holding down the mouse 
button to do so continuously. To scroll lai^e distances in a single bound, drag 
the scroll box itself (for instance, to reach the end of a document, drag the lx)x 
to the bottom of the scroll bar). With the third approach, an outline of the 
scroll box follows the pointer as you drag; when the outline is where you want 
it, release the mouse button and the window scrolls. 




But for searching through a lengthy word processor document, scrolling 
can be cumbei>iome iuid tune consuming. If your word processor provides 
one, use the Go To command to jump to a specific page. If you don’t know' 
the general vicinitv- of the text you’re looking for, the Find command is a Ix^tter 
option — if possible, select an unusual word or phrase that appears only in the 
section you’re looking for and the Mac will take you there swiftly with no stops 
in between. 
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The Keys to Navigation 

In the na\igational realm, the Macintosh keyboard used to be considered a 
second-class citizen. Apple’s philosophy held tliat ke>^ should be used only for 
text entry', because keyboard commands were considered intimidating and far 
less intuitive than mouse movements. 




That was true to an extent, but wordsmiths and data-entry artisans soon 
began moaning about how constant jumping between keyboard and mouse 
slowed them down. Fortunately, Apple listened. The Mac Plus keyboard 
debuted with dhvction ke)% which let you move the insertion point, and from 
then on the Mac’s keyboard maneuvering aids have steadily improved. 



Tim best tiavigation habit you can 
develop is to petiodicatty press 
Commatid'S to save your 
document as you work. 



One ke^tioard control the Mac has alw^ays provided is the Comryiand-key 
shortcut, w'hich involves pressing the Command key along with a letter or number 
key. (The Command key is the key with the freeway cloverleaf and Apple symbols 
on it.) Command-key secjuences let you execute commands from the keyboard so 
you can bypass the mouse. Tliese shortcuts are 
especially useful in text-oriented programs like word 
processors, since they let you issue commands without 
moving a hiind from the keyt)oard. A program’s 
designers decide which commands will have Com- 
mand-key shortcuts and list them alongside the 
corresponding menu commands. The most common are Command-Q to quit the 
application, Command-0 to open a document that v^ou’ve previously saved, 
Command-S to save your w'ork on disk, and Command-P to print. Most programs 
with Font or Style menus offer Command-key shortcuts that let you access other 
type styles, such as iuilic or bold. Most w'orxl processors also use Command-F to 
summon the Find command. But you shouldn’t assume that all applications use 
the same shortcuts — it’s best to explore each application’s menus to find out for 
sure. 



The best navigation habit you can develop is to periodically press Command-S 
to save your document as you work. Do it eveiy few minutes — every time you 
pause for inspiration or get a phone call — and you won’t lose much if a power 
failure or system error (Kcurs. (Incidentally, don’t be alarmed if a program doesn’t 
have a Save command — many programs, including HyperCard and most database 
managers, save automatically as you work.) 

Commands like Open and Find always lead to dialog boxes, which have 
keyboard-control options of their own. In an Open dialog box you can locate a 
specific document or folder by typing the first character of its name. If more 
than one document or folder starts with the same character, type a few 
characters. (Unless you type them in fairly rapid succession, though, the Mac 
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T Dialog Box 
Shortcuts 

In dialog boxes with 
multiple text-entry boxes, 
pressing Tab moves the 
insertion point from one 



assumes each keystroke is the first character in a different name.) Many people 
exploit this trick by preceding the names of often-used folders or documencs 
with a number or punctuation character such lis a period (.). That way, they c*an 
jump to a piirticular item by uping a single number or character. Any character 
will work except for the colon (:), which is the one character the Mac doesn’t let 
you use in a document or folder name. 



text box to the next. 
Pressing Return or Enter 
selects the bold-outlined 
button. To print a partial 
range of pages rather 
than an entire document, 
you often don't need to 
type values in both the 
From and To boxes. For 
example, to print pages 1 
through 5. type 5 in the 
To box and leave the 
From box blank. 
Similarly, to print starting 
at page 3 and continuing 
to the end of the 
document, type 3 in the 
From box and leave the 
To box blank. 



Tab 



LoserUlriter “LaserWriter II NTH” 



Copies: 



If your keyboard has direction keys, you can use them to scroll through the 
list of document and folder names. To ojx^n a document or a folder, select its 
name and press Return. To close a folder and move up one level in the folder 
hierarchy, press the Command-key along with the Up airow key. To access a 
different disk, press Tab instead of clicking Drive (this doesn’t work in System 
7.0, where Tab lets you move betw^een the list box and text-entry^ portions of the 
Open dialog box). To amcel the dialog lx)x, press Command-period (.). Some 
people find these key sequences more cumbei'some than using the mouse, but 
keyboard afficionados swear by them. It’s another example of how the Mac lets 
you choose the navigation style that suits you. 

Speaking of dialog boxes, you can use the Tab key to move between their 
texi-entry' boxes (see the figure “Dialog Box Shortcuts”). For example, to 
perform a search-and-replace in Microsoft Word, press Command-H to sum- 
mon the Change dialog box, type the text you want located, press lab to jump 
to the Replace With box, and type the new text. XXdien you’re ready to l^egin the 
search, there’s still no need to reach for the mouse. Because the Start Search 
button is highlighted with a heavily outlined border, pressing the Enter key 

automatically chooses 
it. In any dialog box 
with a heavy-bordered 
button, pressing Enter 
is die same as clicking 
diat button. Pressing 
die Return key usually 
(although not always) 
perfomis the same 
result. 



Return , 

1[ OK Ijl 



Page*:®RII OFron,:QTo:Q [-5^^ 

[ Help ] 



Couer Page: ® No O First Page O Last Page 

Paper Source: (i) Paper Cassette O Manual Feed 
Print: (•> Color/Grayscale O Black & White 



Wlien you use Tab 
to jump beiw'een text 
boxes, the Mac selects 

any text previously entered. Hiat means you can type new^ text without having 
to backspace over an existing eniiy. Most database managers also let you move 
from one field to the next using Tab, and to the previous field using Shift-Tab. 
Spreadsheets use Tab and Shift-Tab to move one cell to die right or left, and 
Return and Shift-Return to move up or down one cell. 
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Assessing Your Options 

In many {Drograms, holding down the Option key while choosing a command 
or using the mouse produces a different result than that of the original action. 
Many times, these modified effects aren’t discussed in the program’s manual; 
you’re left to discover them on your own or hear alx)ut them from other 
sources. 

In the Finder, you can close all o|x^n windows by holding down Option while 
clicking a window’s close box (see the sidebar “Finder 6.x Shortcuts”). Pressing 
Option while chcxTsing the Finder’s Eject command (or while clicking the Eject 
button in an Open or Save dialog box) tells the Mac to eject the disk and remove 
its icon from the desktop — as if you dragged the disk’s icon to the Tnish. For this 



Finder 6.x Shortcuts 



To accomplish this... 


Do this... 


Bypass the warning dialog 


Press Option while 


box 


dragging when you 
discard an application 
or the System file to the 
trash. 


Close all open 


Press Option while 


disk/folder windows 


clicking any window's 
close box or choosing 
the Close command 
— or — 

Press Option 
immediately after 
quitting an application 
(not in MultiFinder). 


Move an inactive 


Press Command while 


window without 


dragging the inactive 


activating it. 


window's title bar (works 
in applications, too). 



To accomplish this... 


Do this... 


Copy a file from one folder 
to another instead of 
moving it. 


Press Option while 
dragging the file to the 
destination folder. 


Quickly determine 
whether a file is locked or 
unlocked. 


Select the file, then 
move the pointer over 
the file's name. If the 
I-beam pointer appears, 
the file is not locked. 


Align all icons in a window. 


Press Option while 
choosing Clean Up 
from the Special menu. 


"Program" a directory 
window to close 
automatically when you 
return to Finder. 


Press Option while 
opening the directory 
window (doesn't apply 
to MultiFinder). 
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trick to work, you need to hold down the Option key until the disk has been 
ejected from the drive. 



In most painting programs, pressing Option while dragging a selection 
duplicates that selection. Adobe Illustrator uses the Option key to modify the 
effects of numerous commands. In all of Claris’ products except MacPaint, 
pressing Option while choosing the Al:)out command from the Apple menu 
displays a window' containing technical information about your Mac. Sometimes 
the Option key even unlocks secret messages created by miscliievous program- 
mers. 



Wtiile Option seems to be the favored modifier key, some programs use Shift, 
Command, or both. In Word, for example, pressing Shift while choosing Open 
tells the progrim to display a list of all files, instead of just word processing 
documents. 




Navigation Nooks and Keyboard Crannies 

For Mac users who like navigation shortcuts, Microsoft’s programs, especially 
Word and Excel, are what musty second-hand stores are to antique hounds. In 
dialog boxes, you can double-click on a radio button to select it and confirm the 
dialog box. Double-click on a Windows’s title bar, and the window' shrinks to half 
size; double-click again, and it returns to nomial. (Many other Mac developei*s 
have adopted this one.) Press Command-period (.) to cancel a dialog box. You can 
also press the Esc key on keyboards that have one. Faced with a Save Changes? 
dialog box, press Y, N or C to answ'er yes, no or cancel. (Tliis w'orks with 
QuarkXPress and many other prognims, too.) 




Word even lets you choose menu commands and dialog-box options with the 
keyboard. Press the period key on the Mac’s numeric keypad (or Command-Tab 
on those lacking keypads), then the first letter of the menu. Wlien the menu 
appears, press the first letter of the desired command (or use the direction keys to 
highlight the command) then choose it by pressing Return. In dialog boxes, you 
can “press” a button by holding down die Command key while typing the button’s 
first letter. You can even select radio buttons from the keyboard, but doing so 
requires such a finger-tangling combination of ke>'strokes that it’s only w'orth 
doing if your mouse goes feet up. (System 7.0, as w-eil see in Chapter 25, also 
provides many of these options.) 



Word, Excel, and File also provide a unique dialog-box feature called the Icol 
undo. By clicking the title above a list of radio buttons, you can undo any selec- 
tions made in that list (see the figure “Ix)cal Undo”). 
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Size: 
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Underline: 



Color: 



None 
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Black 
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0Bold 
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□ Outline 

□ Shadow 

□ Strikethru 

□ Small Caps 

□ fill Caps 

□ Hidden 



-Position 
(•) Normal 
O Superscript | 
O Subscript 


By: 

1 : 




^poLiiiy 

® Normal 
O Condensed | 
O Enpanded 


By: 



Of course, Microsoft doesn’t have a 
monopoly on clever shortcuts. Symantec’s 
More and some other programs let you 
select dialog-box buttons by pressing the 
Command key along with the button’s first 
letter. Claris’s HyperCard provides poiver 
keys that let you issue commands with a 
single keystroke w^hen a drawing or other 
non-text-entr\' tool is active; that is, when 
there’s no blinking insertion point on 
screen. In HyperCard, for example, 
pressing A chooses Select All, H chooses 
Flip Horizontal, and V chooses 
Flip Vertical. 




A Local Undo 

In several Microsoft 
programs, you can 
undo changes in a 
dialog box by clicking 
the title above the list 
of options you've 
changed. Shown 
here: the Character 
dialog box from 
Microsoft Word 4.0. 



Consider a Copilot 

Any pilot will tell you that navigation is easier if you have a copilot. You can 
create your own keyboard shortcuts using a macm utility such as Apple’s 
MacroMaker (included with System 6.x), or the more pow'erful QuicKeys from 
CE Software and Tempo 11 from Affinity Microsystems, both of which W'e’ll look 
at in Chapter 19. 



Other Stops on the Road to Mastery 

Familiarizing yourself with the concepts, shortcuts, and commands I’ve 
presented in this chapter will take you a long w^ay tow^ard mastering your Mac. 
Here are a few more suggestions: 



❖ Read. Many advanced Mac u.sers brag that they never crack a manual — even 
when learning a new program. It’s a testament to the Mac’s graphical interface 
and to softw^are designers that this is possible. Nonedieless, every^ program has 
its subtle points, and you’re unlikely to find them unless you read or at least 
browse the manual. If you haven’t already, work through the tutorials in the 
Mac’s manual and in your program’s manuals. More good places to uncover 
the hidden treasures of your favorite applicadons are in Macworld"'^ Quick 
Tips columns and in user-group new^sletters. Or, you might brow^se through a 
tip antholog}', such as Lon Amazifig Mac Facts ^xcco^oix. Press) and 

TkeA/acm/oskB/k/e(Gok\sidn and Blair). 
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Register your sofhs^are. By sending in die registration cards that accompany 
new programs, you'll be eligible for technical support and be notified when 
new versions are developed. Many companies offer newsletters containing tips 
and insights on their wares, and some also operate customer support forums 
on communications services such as CompuServ^e and America Online. 



❖ Join a user group. As I mentioned in the last chapter, they’re among the best 
sources of information, assistance, and free or nearly free software. 



❖ Take time to play. Set aside time to experiment with your programs and desk 
accessories and with the Finder’s many commands and options. Try' selecting 
text by double clicking, dragging, and Shift-clicking. Conquer the scroll bars. 
Use a marquee to select groups of icons in the Finder. Press Option or 
Command w^hile choosing menu commands or clicking palette icons. Keep 
exploring. You’ll become more adept at using the Mac’s interface, you’ll 
develop a better understanding of how' the Mac w'orks, and you’ll be able to 
tailor your Mac to your tastes. 

Many people use the phrase “power user” to describe someone who’s 
mastered the Mac. To me, a powder user is something that plugs in. It isn’t power 
that makes a Mac expert; it’s knowledge, experience, and perseverance. You’re on 
your way to attaining that expertise. More power to you. 



Summary: 

✓ The Mac is an easy-to-use machine primarily because of its graphical user interface and mouse. 

✓ The Finder and MultiFinder are the links between you and the Mac's system software. 

✓ To get the most out of your Mac, master all the navigation options the Mac and its programs provide. 

✓ You can choose certain commands from the keyboard by pressing the Command key along with a 
letter key. 

✓ The best way to master the Mac is to read the manuals, experiment and register your software to get 
technical support. 





Chapter 3 

Word Processing 




In This Chapter: 

✓ How word processors provide easy text entry, effortless editing, and powerful formatting features. 

✓ How to create indents, columnar tables, leaders, and multicolumn pages with today's most popular 
word processors. 

✓ What to look for when shopping for a word processor. 



I f you’re like most Macintosh users, you’ll use a word processor more than any 
other program. Whether you peck out occ^isional memos or write reams of 
technical manuals, a word processor’s benefits — convenient text entry^ easy 
revision, and formatting flexibility — are among the best reasons to use a 
computer. 

Regardless of which word w'hacker you use, chances are \x)ur word processing 
life will take you through similar formatting terrain. In this chapter, we’ll look at 
the basics behind word processing, and then I’ll show how to conquer common 
formatting chores with today’s most popular word processors. Perhaps you’ll 
find an insight that your manual shrouded in fog. If you’re still shopping, you 
can assess how' each program handles each task. The sidebar “Shopping for a 
Word Processor” spotlights some advanced features you may want to consider, 
too. 



The Basics 

At its simplest level, word processing means using a computer to supplant a 
typew^riter by typing and editing your w'ords on screen, and sending them to 
paper only wiien you’re satisfied with the results. The cornerstone of a w^ord 
processor’s text-slinging skills is a flinction called uv/r/ wrap, which brings 
woixls that don’t fit on a line dow-n to the next line as you type. Word w^rap 
means not having to visit the Return key at the end of every' line, and it allows a 
word processor to quickly adjust line breaks when you add or remove text. 

(Co7itmued on page 39) 
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Shopping for a Word Processor 



Here's a look at some helpful word processing 

features and at some points to consider when shopping. 

❖ Editing shortcuts When the creative juices are 
flowing, you don't want to have to move a hand 
from the keyboard to choose common commands. 
Better word processors provide a selection of 
keyboard shortcuts for choosing commands and 
moving text. Microsoft Word, WordPerfect, 

Paragon's Nisus, and FullWrite provide keyboard 
shortcuts for every command and even let you 
access dialog box options. Word also has slick 
shortcuts for copying and moving text without 
replacing the Clipboard's contents. WordPerfect and 
Nisus let you create macros to automate command 
sequences. For example, if your last step in creating 
a document involves selecting all of its text, 
changing its font, and then choosing the Print 
command, you can create a macro that performs 
these tasks for you when you press a single 
keystroke. Nisus offers the most sophisticated 
macro features. It can be a tricky program to learn, 
but it's fast and powerful, and has attracted a loyal, 

If relatively small, following. 

❖ Outliners Many writers develop outlines to flesh 
out the structure of a piece. Word, WordPerfect, and 
FullWrite contain built-in outliners that let you use 
the mouse to rearrange your thoughts (see 
"Outlining Your Ideas"). Or you might consider an 
outliner desk accessory such as the one in 
Symmetry Corporation's Acta Advantage. One 
advantage to using a desk accessory outliner is that 
it's available regardless of the program you're 
using. 

❖ Glossaries A glossary feature lets you store and 
name lengthy words or paragraphs that can then be 
inserted into a document with a couple of key- 
strokes. You'll find glossary features in Word, 



FullWrite, and Nisus. You can also use 
WordPerfect macros to Insert repetitive text. 

❖ Style sheets A style sheet Is a collection of 
typographic, line spacing, and margin formats to 
which you assign a name. Style sheets allow you 
to switch between formats with a few keystrokes 
instead of manually choosing formatting com- 
mands. Word, FullWrite, and MacWrite II provide 
style sheet features (MacWrite H's and FullWrite's 
are somewhat limited), and you can get the same 
results with WordPerfect or Nisus macros. 

❖ Spelling checkers Many word processors provide 
built-in spelling checkers and thesauri. They're 
useful, but do have limitations. Spelling checkers 
don't guarantee accurate spelling or word usage. 
For example, If you substitute the word there for 
their, a spelling checker won't catch the error. But 
it can still be valuable, especially if your writing 
contains brand names or industry-specific words. 
By adding such words to a user dictionary, you 
can tailor your silicon lexicon to your work. 

Because a thesaurus typically offers numerous 
(and often quite different) synonyms for a given 
word, it's up to you to choose the one whose 
meaning fits the context in which the word will be 
used. When you find a synonym you like, consult a 
dictionary to make sure it's appropriate. 

❖ Table editing Word 4.0 is currently the only Mac 
word processor to offer table-editing features. If 
you prefer a different program, however, you 
might combine a standalone table-editing program 
such as Macreations' Tycho with your word 
processor. FullWrite and Aldus' PageMaker 
desktop publishing program include serviceable 
table-editing programs, too. After creating a table 
with one of these programs, you can use the 
Clipboard to paste it into your word processor. 
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Outlining Your Ideas 
Outliners let you sketch out the 
overall structure of what you're 
writing and reorganize topics and 
subtopics by dragging them with 
the mouse. Some people also use 
outliners to create to-do lists and 
small databases. Symmetry 
Corporation’s Acta Advantage 
outliner desk accessory is shown 
here. The item "Graphic 
Variations" has been collapsed— 
its subtopics aren't visible. 
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❖ Mail merge This feature lets you combine your 
word processor and a database management 
program to produce "personalized" form letters — 
it's how those publishing clearinghouses churn out 
those giveaway notices. You'll find mail merge 
features in Word, Microsoft Works, MaeWrite II, 
WordPerfect, and Nisus. 

❖ Revision tracking In many organizations, docu- 
ments must journey through an approval loop. 
Revision tracking features such as those found in 
FullWrite help you manage this process by placing 
vertical change bars in the margin alongside 
changed text. A document comparison feature, 
provided by Nisus and by Word (using a separate 
program included with the package) allow you to 
scan two documents and highlight the differences 
between them. FullWrite's document annotation 
feature lets you attach comments to a document. 
Called posted notes, they're electronic versions of 
Post-It notes. In FullWrite versions 1.5s and later, 



these notes can take the form of recordings that you 
create using the microphone Included with the Mac 
llsi and LC, or with third-party recording hardware 
such as Farallon's MacRecorder. 

❖ Index and table of contents generation Word, 
WordPerfect, Nisus, and FullWrite can automatically 
generate tables of contents and indexes. Nisus' 
tables of contents and indexes go into a separate 
file and are fully editable but need to be regenerated 
each time you change the document; the other 
programs update automatically but the indexes they 
generate are usually not fully editable. 

❖ Equation processing Word lets you create and edit 
complex mathematical equations, albeit by typing 
formatting codes that are almost as complex. If you 
work with equations extensively, consider an equa- 
tion editor such as Expressionist from Prescience 
Corporation, Formulator from Icom Simulations, or 
MathWriter from Cooke Publications. ESI 
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Rulers of the Road 



A ruler is the gateway to a word processor's tab, margin, line spacing, and 
justification features. Shown here are components you'll find in the rulers of 
today's most popular word processing programs. 



Word 3.0 



Tab icons 




Word 4.0 




Write Now 2.1 




Preset tab slops 



13. . . I 



14 , , ■ I 
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Right margin marker 

_x 



1IB1IM1BI aaaa 



WordPerfect 1 .x 
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Preset tab stops 
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All word processors also provide — the ability to specify 
margin widths, line spacing, and justification. The latter is a leap forw'ard from 
typewriting; if you’ve struggled with tvqDewriters, you’ll be delighted with the ease 
with which word processors let you center lines of text or align them against the 
left or right margins (or both). And with most Mac word processors, you can 
usually perform all tliese formatting tasks by clicking icons on an on-screen ruler. 
You can display most programs’ rulers by choosing a Show Ruler command. The 
figure “Rulers of the Road” shows the components of the rulers used by today’s 
most popular w'ord processors. 




Word processors also let you adorn the top and bottom of even- page with page 
numbers and headetsm(\ footers, text that repeats at the top or lx)ttom of each 
page. Most Mac word processors let you create different headers and footers for 



WordPerfect 
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cxici- and even-numbered pages, a useful feature if your final product v\ill be 
lx)und in book form. 

Macintosh word processors also exploit the Mac’s text uilents, letting you 
format a document using a v^ariety' of fonts, styles, and sizes. And they support 
the Mac’s Clipboard, allowing you to use the Copy and Paste commands to 
include text and graphics created in other programs in your documents. 




Know Thy Rulers 

Before you tackle any word processing job, it’s \dtal to understand your 
program’s approach to storing such formatting atirihutes as line spacing, 
paragraph indents, margins, justification, and tabs. All Mac word prtxressors 
have on-screen rulers for adjusting those settings, but they don’t all use them 
in the same way. Two schemes predominate. With the aitached-toparagraph 
a|:)proach — utken by Microsoft’s Word and Works, by T/Maker’s WiiteNow, 
and by Claris’ MaeWrite II — ruler changes apply only to the paragmpli 
containing the blinking insertion point. If you've selected a range of text, the 
changes apply to the selected paragraphs. To change an entire document, 
select all its text. You can do this in Word by pressing Command and clicking 
in the selection bar along the window’s left edge. (The bar is invisible, but 
you’ll know you’re there when the [X)inter changes to a right-pointing arrow.) 
In Works, MaeWrite II, and WriteNow, chcx)se Select All from the Edit menu. 



Ashton-Tate’s FullWrite uses the mleNo-mler method, in which the 
current format is governed by the last ruler setting in the document. \X4ien 
you need to change fomiats — margin widths, for example — you insert a new* 
ruler and alter it as nealed. 



Like Word and its ilk, WordPerfect versions 1.x and 2.x have only one ruler. 
But instead of attaching fomiats to paragntphs, WordPerfect applies ruler 
changes to all text following the blinking insertion point. For example, if the 
insertion point is in the third line of a paragraph and you click on the justified- 
text icon, WordPerfect inserts a carriage return at the cursor's position and 
then justifies evervahing below that, leaving preceding lines unchanged. 
Variations of this scheme apply to many formatting options not on the ruler, 
such as line spacing. It’s confusing at first, but with practice you will master it. 
(Unless otherwLse noted, the tips and instructions in this chapter apply to 
WoalPerfect versions 1.x and 2.x. I’ll note where things differ between the two 
versions.) 



The Lowly Paragraph Indent 

Indents are indents, right? Wrong. Tliere’s more than one way to bump a 
paragraph’s first line to the right. My favorite method is to press Tab. All 
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programs ofTer ptvsei tab settings, usually spaced at V’-inch inteivals. So by 
pressing Tab at the beginning of a paragraph, you indent its first line !,^-inch. 

Another method is to use the ruler to create irideni, in which the first 

line of eveiy paragraph — that is, each line following a carriage return — is 
indented. To create a first-line indent in Microsoft Word, WriteNow, or 
MacWrite II, phce the insertion point in the paragraph to be changed (or 
before the point where you’ll begin typing), and then drag the ruler’s indent 
marker to the right. In Word, you can also use the Command-Shift-F keyboard 
shortcut. In FullWrite, insert a tab mler (if none exists already) and then drag its 
indent marker to the right. You can also edit the default ruler by choosing Base 
Styles from the Style menu. In WordPerfect 2.0, drag the ruler’s first-line indent 
marker (the right-pointing, hollow triangle), or choose Paragraph from the 
liiyout menu and type the desired indent value. 

There’s a drawback to the first-line indenting approach: because any line 
ending in a carriage return is considered a paragraph, single-line “paragraphs” 
such as subheads will appear indented, too, unless you reformat each one to 
appear flush against the left margin. That’s one rcuson I prefer using the Tab 
key to create first-line indents. 

Using Tab to indent is essential if you need to save your document in /av/- 
only fonnat for transmission over the phone lines or to transfer to a program 
that can’t read your word processor’s document files. Text-only files discard 
formatting information such as fonts and indents, but they do retain rudimen- 
tary^ formatting codes such as tabs and carriage returns. We’ll look at data 
exchange issues in detail in Chapter 29. 




More Ins and Outs of Indents 

A variation on the indenting theme is the hanging fnden/, in which the first 
line of a paragraph begins to the left of subsequent lines. These often appe^ir in 
numbered or bulleted lists of items (see the figure “Hanging Indents” on the next 
page). Creating a hanging indent is easier if you’ve typed at least one of the 
numbered or bulleted items, so do that first. (If you use bullets, put a space 
between the bullet and the first character of the item. If you want more space, 
press Tab.) 

Next, if you are using Word, place the insertion point within the item, or select 
all the items if you’ve already typed them. Now press Shift and drag the lower 
indent marker to the right about ‘A-inch, and all the lines except the first jump to 
the right. VCTiilc still pressing Shift, fine-tune the marker’s position until the 
margins align with the first character after the bullet or decimal point. 
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With your help, the conservancy will acquire the following lands in 1991; 

• 150 acres abutting lenson State Forest. This parcel contains several unique 
wetlands and is home to great blue herons, golden eagles, swamp sparrows, and 
bank swallows 

• 14acreswith 1000 feel of frontage on Route 101 in Marlboro. Because this area 
has seen considerable development in the past year, the acquisition of this tract is 
a top priority 

• 2000 acres in Stoddard, including 4000 feet of frontage on Highland Lake and 
Pickerel Cove. This remote area is currently the object of a pending lawsuit, 
brought by an out-of-state developer seeking to build clustered housing units on 
Pickerel Cove, a nesting area for loons and other birds whose numbers are 
dwindling in this area 
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In FullWrite, position 
the insertion point 
before the first item and 
insert a tab ruler. Next, 
press Shift and drag the 
triangular left-margin 
indent marker to the 
right, and then fine- 
tune the marker’s 
position. To restore the 
nomial left margin, 
move the inseition 
point to the end of the 
item list, insert a new 
ruler, and drag its left- 
margin marker to the 
left. 



A Hanging 
Indents 

Hanging indents are 
often used to align the 
left margins in a list of 
bulleted or numbered 
items. WriteNow, 
shown here, lets you 
create a hanging 
indent by positioning 
the indentation marker 
to the left of the left 
margin marker. Most 
word processors use a 
similar technique. 



In MacWrite U, drag the left indent marker to set the width of the paragraph 
and then drag the first line indent marker (the upside-down T) to the left. To 
specify a more precise hanging indent, use the Fomiat menu’s Paragraph 
command. 

In WordPerfect 1.x, first position the cursor before the list of items. Next, 
create a tab stop roughly V 2 -inch to the right of the left margin, and tlien 
choose Indent from the Paragraph submenu to create a hanging indent for the 
first item. To indent each remaining item, move the cursor to the beginning of 
each and choase Indent (or press Command-Shift-T). To adjust the indent's 
size, position the cursor after the tab-set code and drag the tab stop to the left 
or the right. Working with formatting codes is easier if you choase Show 
Codes from the Edit menu. In WordPerfect 2.x, use the ruler’s indent marker. 

Paragraphs in a legal document or lengthy quotes fi'om another author’s 
work are often indented from both margins. To indent both mai^gins in Word, 
Works, MacWrite II, or WriteNow, first place the insertion point within the 
paragraph you’re indenting (or select die paragraphs to be indented), and 
then drag the left and right indent markers toward each other by Vi-inch or so. 
With FullWrite, insert a new^ ruler lx?fore and after the text to be indented, and 
then adjust the margins of the mler that precedes the text. In WordPerfect 1.x, 
open the Format menu’s Paragraph submenu and choose Left-Right Indent. In 
WordPerfect 2.x, choose Left-Right Indent from the Layout menu. 
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Hands On the Table 

Another common word processing job involves creating colimmar tables, 
typically used for such items as tables of contents and financial statements. 
Tables often contain leader charactefs, usually lines of periods, which run 
across the column and guide the eye along the line to the next column. 

Creating tables means mastering lab features. Most programs let you center 
text within tabs or align it against a tab’s left or right edge. And all provide 
decmial tabs, w'hich align the decimal points in columns of numbers. 

Rulers are the gatew'ays to tabs. With Word, W^orks, or WriteNow, first be 
sure the cursor is located where the table will begin before you create the tab 
stops. To create a tab in Word, click on the ruler at the tab’s position. Word 
and most other programs are preset to create left-aligned tabs. To create a 
different kind, first select the ruler icon for that kind. In WriteNow and 
MacWrite, drag the desired tab out of its tab well and position it on the ruler. 

In FullWrite, insert a lab ailer if necessary. Then, to create left-aligned tabs, 
click the ailer at each tab position. For a right aligned tab, press Command and 
click the ruler. For a centered tab, press Shift; for a decimal tab, Command- 
Shift. To change a tab’s alignment setting or leader character, double-click the 
tab and make adjustments in the subsequent dialog box. 

In WordPerfect, begin by clearing the preset tabs, which appear at '/ 2 -inch 
inteivals: chcx)se Tabs from tlie Line submenu, click the Delete button, then 
click OK. Next, if you’re using WordPerfect 1.x, select the tab icon for the type 
of rab you w-ant, and then click the tab pomter on the mler at each tab’s 
location. To sw'itch to a different type of tab, click that tab’s ailer icon. To 
change an existing tab’s alignment, click on the new alignment’s icon, and then 
on the existing lab. If you’re using WordPerfect 2.x, you am create and clear 
tabs by using the ruler’s Tabs pop-up menu and clicking on the ailer. You can 
also use the Tabs dialog box, which you can display by choosing Tabs from the 
Line submenu or double-clicking on any tab in the ruler. With all these 
programs, you adjust a tab’s position by dragging it left or right on the ruler. 

Word, FullWrite, MacWrite II, and WordPerfect also accept measurements in 
a dialog box for precise positioning. All programs except WbrdPerfect 1.x let 
you remove a lab by pointing to it and dragging aw^y from the mler. To 
expunge a WordPerfect 1.x tab, first click the tab icon that matches the style of 
the doomed tab, then click on the tab to remove it, then click the same tab- 
style icon to reset the joointer. Remember, with attached-io-paragraph 
programs, the cursor must be in the line w4iose tabs you’re refining. If you’re 
refining the entire table, select all of it firat. With WordPerfect you can mutilate 
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Editing on the 
Table 

Microsoft Word 4.0's 
tabie-editing features 
in action. 
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a table by carelessly dragging tabs left and right. You’ll get the best results by 
selecting the entire table and then fine-tuning. 

Microsoft Word 4.0 boasts a labor-savang Insert Table command that creates 
a grid of rows and columns. You can type tables within this grid without 
fussing with tabs and rulers (see the figure “Editing on the Table”). 



Take Me to Your Leader 

Word, FullWrite, WriteNow^, MacWrite II, and WordPerfect let you include leader 
characters in tables (see the figure “Fearless Leaders”). In most programs, you 
cissign the leader character to the tab whose column the leaders will point to. For 
example, to create a lejtder between columns two and three, assign the leader to 
column three’s tab. To create leaders in Word, first create tabs for each column. 
Next, double-click on an existing tab to display the Tabs box, click on the tab you 
want the leaders to point to, and then choose the kind of leader character you 
want. Click OK to apply the changes and close the dialog box. 
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File Edit Search Format Font Document IDindoiii 



In FuIlWrite, double-click on an existing tab to summon the Tabs dialog box, 
and then choose the desired leader. (The second button gives the best dot 
leaders.) In WordPerfect, use the ruler’s Ic'ader tab icons. If you prefer the Tabs 

dialog box, you can 
assign a leader to a given 
tab by clicking the Dot 
Leader check box (in 
version 1.x) or choosing 
the desired leader from 
the dialog box’s Type 
pop-up menu (in version 
2.x). 
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A Fearless 
Leaders 

Leader characters 
guide your eye across 
a line to the next 



WriteNow lets you 
create leaders, albeit in 
an odd way. I’o create a 
leader between columns 
one and two, t>pe 
column one’s informa- 
tion, then while holding 
down the Tab key type a 

period. Release Tab and type column two’s infomiation. In MacWrite II, choose 
the Tab command from the Format menu and type the desired leader character 
(usually a period) in the Fill Character text box. 



column in a table. In 
this Microsoft Word 
4.0 table (top), the 
leader character has 
been assigned to the 
tab near the ruler's 
2 Vz-inch mark. 



Changing Your Style 

All programs offer searcb-arid-rep/ace features for finding and changing 
text — changing, for examjTle, all occurrences of “East Germany” to simply 
“Germany.” But not all jTrograms let you .search for one type of formatting 
attribute (such as tabs and font information) and replace it with another. Want 
to change all lO-point Helvetica text to 12-point Times Bold? Without the ability' 
to search and replace attributes, it’s a laborious chore. 'Ihe ability' to search for 
and replace formatting attributes is a useful feature that lets you ciuickly change 
a document’s appearance. 



W'ord lets you locate tab characters and carriage returns by typing ^ t or ^ p 
in the Find Wliat text box. You can sc'Jirch for a specific format by selecting a 
chamcter or entire paragraph (including the carriage return) with the desired 
format, and then press Command-Option-R. You can’t use the Change com- 
mand to replace one font or styic with another, but you can use the command 
to reformat paragraphs. First, copy the carriage return of the paragraph whose 
format you want to apply elsewhere (choose Show 11 from the Edit menu to see 
carriage return codes). Then select the carriage return of the paragraph to be 
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A Columns on 
the Mac 

To mix various column 
widths on the same 
page with FullWrite, 
you must create 
multiple sidebars. 
Here, each section of 
the page is a separate 
sidebar. Editing and 
positioning multiple 
sidebars can be 
cumbersome, but it 
allows formatting feats 
that would be difficult 
or impossible with 
other word processors. 



changed and choose 
Paste. To automate the 
process, type ^ p in the 
Find Wliat box, and ^ c 
in the Replace \X-^ith 
box. Tlie latter tells 
Word to replace the 
text to be changed \vith 
the Clipboard’s 
contents. 

FullWrite, 

WordPerfect 2.0, and 
MaeWrite U can search 
for and replace nearly 
any formatting at- 
tribute. In FullWrite, 
specify the attributes by 
using the Font, Size, or 
Style menus while the 

blinking cursor is in the Find Wirat or Change To box. For exiimple, to change 
all 12-point Times text to 10-point Helvetica, first choose 12-point and Times 
from the Size and Font menus. Next, press Shift-Option-? to get die wildcard 
character i (which means any character). Next, tab to the Change To box and 
choose 10-point and Helvetiai from the Size and Font menus, respectively. 
Finally, type another I and click Change All. (FullWrite can’t undo a Change All 
operation, so consider saving the document first. That way, if you change your 
mind after using Change All, you am revert to the pre\dously saved version.) 

To search and replace attributes in MaeWrite II, choose Find/Change from 
the Edit menu and check the Use Attributes check box in the Find/Change 
dialog box that appem's. Tlie dialog box changes to include lists of fonts and 
attributes that you can select. If you’re just sairching for text attributes (not 
attributes as well as specific characters), you’ll need to uncheck the Use Text 
check box. 

In WordPerfect 2.0, use the Match and Affect menus in the Find window to 
specify which attributes you’re searching for cUid replacing. To display the Find 
window, choose Find^Change from the Search menu. 



Citizen Mac 

One way in which most Mac word processors infiltrate the desktop publish- 
ing camp is by letting you create multiple coliimm of text on a page. 
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Multicolumn pages are common in newsletters, brochures, and menus (see 
the figure ‘Columns on the MaC*). In Word, WriieNow, and MacWrite II 
creating multiple columns involves choosing a command and specifying the 
numlx^r of columns you want. In Word, use the Section command. In 
WriteNow, use Page Setup. In MacWrite II, choase the Page command from 
the Format menu or double-click the column lx>rder at the top of MacWrite 
IPs ruler or the page number indicator in the lower left comer of the docu- 
ment window’. In FullWiite, choose the Columns On and Columns Off 
commands after you’ve sjxcified column chamcteiistics. In FuIlWrite, you can 
jilso click the little arrows at the top left of the chapter mler to change the 
numlxT of columns. In WordPerfect 2.0, you can choo.se the number of 
columns desired using the ruler’s Columns pop-u|T menu. You can also adjust 
the columns’ widths by dragging the shaded borders in the ruler. 




The Last Word 

If you’re still shop[Ting a word processor, test drive .some programs to find 
one who.se operating style you like. Tliis is especially important if you’ll l^e 
spending a great clc*^il of time writing. Eveiy word processor has its own feel, 
and you’ll want to find one that feels gcxxl to you. 

And don’t be wowed by endless lists of features. Gimmick)^ formatting and 
drawing features won’t help you put your thoughts into words — indeed, they 
might tempt you to play with fancy fomiats inste^id of making another round 
of revisions. Word prtxes.sors exist to make writing easier. That’s a miraculous feat 
in iLself. 



Summary: 

✓ Automatic word wrap, easy editing, and effortless formatting features are what set a word 
processor apart from a typewriter. 

✓ The gateway to most common formatting tasks is a word processor's on-screen ruler. 

✓ Some word processors provide time-saving features such as glossaries, which store often-used 
text; and style sheets, which store formatting information. 

✓ Some word processors encroach on desktop publishing territory by providing features that let you 
create multicolumn pages. 

✓ More powerful word processors can automatically generate indexes and tables of contents. 

✓ When shopping for a word processor, features to consider include editing shortcuts, outlining, 
glossaries and style sheets, spelling checkers, table-editing, mail merge, revision tracking, and 
equation processing. 
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Chapter 4 

Spreadsheets 




In This Chapter: 

✓ The basic components and benefits of a spreadsheet. 

✓ An introduction to using mathematical functions. 

✓ Tips on how to best format and design spreadsheets. 

✓ How to manage spreadsheets. 

✓ How to use spreadsheets to store data and create tables. 



T he spreadsheet has been around in one form or another for centuries. In the 
1800s, spreadsheets were big, leather-bound lx)oks — the kind Cratchei 
scratched his ciuill in. In this centun*, leather gave way to leatherette, and Cratchet 
evolved into a paunchy guy in baggv' pants who played a mechanical adding 
machine like a Stradivarius. 

For years the spreadsheet remained essentially the same: a large ledger with 
pages divided into rovws and columns for convenient org^anization of text and 
numbers. Then in the late 70s, a Harv'ard MBA candidate named Dan Bricklin got 
the idea that a computer prognim could mimic a ledger and also calculate 
numloers. His finance professor dismissed the idea lus having no commercial voilue, 
but Bricklin was undaunted, and teamed up with programmer Bob Frankston to 
create a wildly succe.ssful program called VisiCalc. Hie electronic spreadsheet wus 
born, and the skeptical professor joined the ranks of historv’’s great antivisionaries. 

Since then, the spreadsheet progmm has liecome as much a maiastay of 
busine.ss as the expense account. And desen-edly so. A spreadsheet lets you record 
numbers more neatly and efiiciendy than a ledger does, and it lets you calculate 
and analyze them. You can plug in new^ values and watch the spreadsheet 
recalculate accordingly. You can ask “what il7” c|uestions: Wliat if interest rates rose 
to 15 (X^rcent? What if we got a 20-year mortgage instead of a 30-year? 

A s|ireadsheet does for you w'hat a flight simulator does for a pilot: it lets you 
explore difierent appixiaches to a problem — without the risk. And because life is 
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full of problcMTis and risks, spreadsheets have 1001 uses. You can use them to 
create business plans and profit-and-loss statements, to forecast sales figures and 
track stock market data, and to print loan-amortization tables — in short, any 
endeavor that involves playing with numbers. And their orderly approach to 
storing information makes them ideal for oilier tasks, from managing address files 
to creating columnar tables (see the sidebar “A Spreadsheet’s Other Lives”). 



Everything in Its Cell 

The secret to a sprc^adsheet’s organizational virtues is its gridlike approach to 
storing information. A blank spreadsheet is divided into horizontal and vertical 
lines that create a grid of boxes called cells (see the figure “Sprejidsheet Basics”). 
Tlie horizontal lines foiTn row's, and the vertical lines form columns. Rows are 
labeled by number, columns by letter, to give every* cell its owm address: A1 is the 
cell in the up(ier-left comer of the sprc^'adsheet. B4 Ls the cell in the second 
column, four rows down. (Some spreadsheeLs number both row's and columns: 

A1 becomes RlCl, and B4 is R4C2. .Many programs let you choose the numbering 
scheme you prefer.) 

Each cell cdn hold a number, some text, or fonnula A simple spreadsheet 
contains text labels that describe the numbers in adjacent cells and a fonnula — 



A Spreadsheet's Other Lives 



Spreadsheets' abilities to neatly pigeonhole text and 
numbers make them good database managers. When 
using a spreadsheet for data management, label 
columns with your field names (such as Name, 
Address, Phone) and build down from there, making 
each row a record. There's no need to fuss with field 
definitions and maximum character lengths: every cell 
will accept any combination of text or numbers, and 
most spreadsheets can hold 255 characters per cell. 
And you can use the spreadsheet's library of functions 
and math features to analyze data and create reports. 

Many spreadsheets provide additional commands 
for managing data. Excel lets you sort and search 
through your data. Microsoft Works provides data- 



entry forms that show one record at a time. Excel, 
Wingz, and Full Impact also have data management 
features. But remember, spreadsheets generally don't 
offer the sophisticated form-layout features or the 
extensive entry-checking features of true databases. 

Finally, spreadsheets' columnar bent make them 
wonderful "table processors." (Indeed, most of the 
large product-features tables you see in Mdcworld 
articles began life as spreadsheets.) You can add new 
columns or rows with a mouse click and resize columns 
in a flash — instead of struggling with rulers and tab 
settings. If you need fancy formatting, move the com- 
pleted table into a word processor by copying its cells 
to the Clipboard or by saving it as a text-only file. ESI 
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A Spreadsheet 
Basics 
Horizontal and vertical 
lines divide a 
spreadsheet's window 
into a grid of boxes 
called cells, each with 
its own address IA1 is 
the cell in the upper-left 
corner). A bold 
rectangle indicates the 
active ceil. 



a combination of cell addresses and math symbols that tell the program what 
to do with thase numbers (see the figure “Weekly Pay”). 

But the real power of a spreadsheet surfaces when you create formulas that 
manipulate the results of other fomuilas. In the figure "Monthly and Yearly 
Pay” on the next page, IVe tied two new formulas to the result of “AX-^eekly Pay.” 
This causes any changes in ilie Hours Worked or Hourly Wage cells to show up 
in the Weekly Pay, Monthly Pay, and Yeirly Pay cells. To answer the question, 
“What if I earned $15 an hour instead of $10?” simply type 15 in cell B2 and 
press Return. 

That brings us to spreadsheet navigating. In all Mac spreadsheet programs, 
you select a cell by pointing to it with the mouse and then clicking, or by using 
your keyt)oard’s direction key's to move the cell poinier, a dark rectangle that 
encloses the current cell. Once you’ve homed in on a cell, simply begin typing. 
The characters you ty|)e appear within the cell and also within the formula f)ar, 
a text-entry box just below the spreadsheet’s menu bar. You can edit text in 
the foimula bar just as you would in other Mac applications. Pressing the 
Return key stores the text in the cell. 



Weekly Pay 

This spreadsheet uses a formula to calculate v/eekiy income based on 
number of hours worked and hourly wage. The formula itself appears 
in cell B4, and tells the spreadsheet program, 'Multiply the contents of 
cell by the contents of cell B2. and display the result here.” 



^ File Edit Formula Format Data 
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B5 



=B4*4 



How does the 
spreadsheet know 
whether you’ve 



Monthly and Yearly Pay ► 
Building on Ihe formula in "Weekly Pay," 
the monthly Pay formula multiplies weekly 



typed a label, a 



numeric ralue, or a 
fomiula? Most 



pay by 4, while the Yearly Pay formula 
multiplies monthly pay by 12. As you enter 



programs follow this 
approach: if you 



different wage and hour values, the 
spreadsheet instantly recalculates the 
weekly, monthly, and yearly pay. 



type only numbers, 
the entr\' is trejited 
as a value. If it 



contaias any letters 



or spaces, it’s treated as a label. If the first character is an equal sign (=), it’s 
considered a formula. If the first character is a double quote (“), the text is 
considered a lalx.! 



Spreadsheet programs also contain a number of preprogrammed fomiulas 
called functiom, which j^rovide advanced math skills. You needn’t remember any 
complex math symlxils to use a function; simply type its name (or choose it from 
a dialog box or menu), and enclose the required values, c^jilled argi/meafs, within 
parentheses. The hinction perfomis its [deprogrammed calculation on the 
arguments and returns a result. 

One statistical fnnedon that all sjxeadshceis provide is SUM, which adds its 
arguments. In a spre^adsheet function, a colon (:) between two cell addressees 
indicates a range cells, while a comma between them denotes individual cells. 
For e.\ample, the Excel fomuila = SUM(B1:B3) adds the contents of cells Bl 
thmngh^i (the short foim of = B1 + B2+B3), while the fomiula = 
SUM(B1,BS,B7) adds the contents of cells Bl, B5, and B7. (Unless otherwise 
noted, I use Excel in all the examples in this chapter, since it’s the Mac world’s 
most jx^pular spreadsheet program. All of the concepts here apply to other 
spreadsheets, too, but the exact spelling — the syntav — of formulas or functions 
may difier.) 

Other statistical functions include AVERAGE, which calculates the average valtie 
of given arguments; and MAX anti MIN, which return the largest and smallest 
values, respectively, within the list of aigumenLs. Spreadsheers also provide 
matljematlcal fiinctlons^\\A\ as ABS, which returns the absolute value of an 



Manipulate Data with Functions 
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argument; and ROUND, wliich rounds it off to a specified number of digits. Tlien 
there are irigqnonietnc fttnctions like COS, which gives the cosine; and T.*\N, 
which c'alculatcs the uingent. rev//////c//om search and manipulate text. Finaih 
dal functions cr!\cc\'dx.e present and future values, rates of return, and more. Date 
fiuKtions return the current date and time. A spreadsheet's seemingly endless 
librai*)' of functions is its ultimate weapon fcjr manipulating text and numbers. 




Functions become even more powerful when you nest them within otlier 
functions .so that one function uses the value returned by another function as an 
argument. For ex:implc, the Excel formula =MID(A1,1,SFARCH(“, uses 

txv'O text functions, MID and SEARCH, to extmet the last name from a cell (Al) 
containing names in “last name, first name” formal. Excel first executes the 
SEARCH function to locate the comma. SEARCH rejxons its findings to MID, which 
takes over to extract all the characters up to the comma. 



Then Spruce It Up with Formats 

Spreadsheets calculate numbers with a high degree of precision, using droves 
of decimal places (14, in Fjccefs case) to represent fractional values as accurately 
as possible. But that kind of precision is overkill for some data. A dollars-and-cents 
value doesn’t look like one when 14 digiLs follow the decimal point. 

Cell enable you to specify how you want numbers and text to be 
displayed. You can have dollars-and-cenLs figures appear with a dollar sign and 
only vxo digits after the decimal point. You can have |x^rcent signs appear after 
values that repiesent a percentage of other values. For date v'alues, you can specify 
display fomiats such its 8/17/91 or 17-Aug-91. Appropriate display formats can 
make spreadsheet values more meaningful. 

Another aspect of spreadsheet formatting involves s[X,*cifying the a/igfinient 
data within cells. Numbers, for example, are usually aligned against the right edge 
of their cells, with their decimal points aligned. Text is usually aligned against the 
left edge. You can also choose to center text within a cell — handy for a title that 
appears above a column of numbers. 

Mac sprejidsheeis provide other formatting ojDtions as well, including the ability 
to formal cells in different fonts and styles. Excel, /Vshton-Tate’s Full Impact, 
Informix’s Wingz, and RagTime Inc.’s RagTime 3 all support color graphs and cell 
fomiaLs. So when you’re in the red, your spreadsheet figures can be, too. These 
programs also let you eremite IxDxes and lines to highlight key figures or under- 
score totals. 
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Making Things Manageable 

A single sprciidslieet clcxument provides many thousands of blank cells, ready for 
facts and fonmilas. But youTl pix)bably iiin out of memory^ long l:>efore filling all of them. 
And if you don’t, you’ll am out of patience Jis you staiggle to scroll fa)m one area of the 
spreadsheet to anodier. 

One solution to lx>th problems is a pa)gi^m that enables you to //>//’ separate 
documents, causing changes made in one to api^ear in the otlier. Unking separate 
sprejidshcets lets you work aiouncl memory' limiuitions imd simplifies creating and using 
a complex spreidsheet application. 

\Xiiile the specific steps vaiy between products, you usually link spieadshecis by 
creating a formula in one spreadsheet that refers to one or more cells in the second 
spreadsheet. For example, assume you’re working with tw'o sprejidsheets, namcxl 
Income and Exjienses, and you w ant to link them so that the contents of the Income 
spreadsheet’s Net Income cell are copied into the Net Income cell of the Expenses 
worksheet. To do so in Excel, you’d create formula in the Net Income cell of the 
Expenses worksheet reading =Income!5H2. 



Other Labor Savers 

Another way to tiune a spreadsheet is thr*oirgh macros, series of fomiukts and 
commands that carry out actions at your command. A macro facility is an electronic 
autopilot tliat you can program to (x?rfomi repetitive tasks — anything from chexxsing 
commimds to entering fomiulas to perfortning complex calculadoas. You’ll find Ixtsic 
macro features in Microsoft Worics, and far more advanced ones in Excel, Full Imj^act, 
and Wingz. You can create maims from scnrrch by typing their smternenus one at time, 
but an e^rsier way is to use the ptogrtim’s macro tveonier. Activate the macro recorder, 
and the prpgrtim watches you work, translaring your actions into macro statemenus. You 
can replay the r esulting macro as-is to rcjxrat the steps you perfomied, or edit it to add 
additional functk)ns. 

Tlie macro hinguages in Excel, Full Impact, iind >Xlngz go even further to iillow you to 
create castomized dialog boxes, menus, on-screen buttons, and other user interface 
elements. You (or a consultant) can use these features to create customized spread- 
sheets that wor-k like standard .Mac applications. For example, a business might cr*eate an 
accounting sv'stem with menu commands such as Display Outstanding Invoicc^s or 
Display Cash Flow Graph. Behind these commands would be macro statements that 
|x?rfor*m die appropriate tasks. Such a spreadsheet could be used by an administrative 
assistant or temporxiry employee who might not otherwise know how to generate 
graphs or display oirtstanding invoices. Tliese kinds of customized applications tire often 
called ///;7//fe^'tipplications, since, metaphoricilly speaking, all a user has to do is turn 
die key to lx? oflf and arnning. You might als(^ hear a turnkey spreadsheet application 
descrilxxl as tr template. A lar^e library' of Excel temphrtes Is available fmm Heizer 
Software. 
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Tables and Charts 
Full Impact (top) and 
Wingz (bottom) let you 
mix graphs and 
spreadsheet cells in the 
same document. Both 
programs also support 
3-D graphs and color. 

Excel 3.0, due for 
shipment before the 
middle of 1991, will 
provide all of these 
features, too. 
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Choosing a Spreadsheet 

Besides numlx?r-anal\7ing prowess, most Mac spreadsheet programs also have 
built-in gi^phing features that tninsform numlx'i's into spifl)' bar, line, or pie charts. 
Full Impact, Wingx, and R:igTime 3 even let you mix spreadsheets and graj:)hs on 
the same page (see the figure “Tables and Charts”). Excel version 3.0, which is 
scheduled to be releasal by the middle of 1991, will also let you mix spreadsheets 
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and graphs. In Excel 3 0, you c-^in even resize a bar or line in a graph and change its 
corresponding spreadsheet data. 'Iliis feature is useful for tasks — 
for e.xample, if you want sales to increase by ten {percent next year, you can drag 
the aj:)propriate line in a chart, and Excel 3.0 will change the underlying spread- 
sheet to show what will need to take place in order for you to meet your goal. 

Full Impact, Wingz, and Excel 3.0 can also create graphs that have a three- 
dimensional look to them, and even allow- you to rotate the graph and change its 
l^erspeaive. Graphs and s|:)readsheets team up well for analy'zing numbers and 
spotting trends; a rising or falling line tells a more compelling stor\' than a 
nondescript table of numbers. 

Since graphs and tables often end up in re[X)rts, all spreadsheet programs let 
you copy graj^hs and spreadsheet cells to the Clipboard for subsequent piisting 

a If you need a spreadsheet 
only occasionally, an 
integrated program may be 
the most convenient way to 
include spreadsheet data in 
your documents. 99 

4\h Dimension and 4D Calc. 4D Calc is a sophisticated spreadsheet program tliat 
runs within 4th Dimension. With 4D Calc, you can iissign a spreadsheet to a 
particular record in a darabiise. A re;il estate olTice could use this feature to store 
information on available properties and simultaneously generate amortization 
schedules for pros(X,*ctivc buyers bused on the house and decorating options they 
choose. Well look at database management again in Chapter 7. 

For more basic needs, it’s hard to beat Microsoft Works, which takes a Swiss- 
amiy-knife approach by consolidating spreadsheet, w'ord prcKessing, graphing, 
datalxise management, and telecommunications leatures in one program. Another 
integrated program, RagTime 3 wraps its spreadsheet w ithin a desktop publishing 
framework, making it well suited for creating financial reporas that need to be 
updated on a regular basis. 

Integrated programs such as Works and R^igTime are convenient, but remem- 
Ikt that the Mac’s Cli()board and Scrapbook let you crejite your own integrated 
workplace by cutting and pasting infonnation between programs. And wiiJ'i 
MultiFinder and S^^tem 7.0, you can do so without quitting and restarting exteh 
a|:)plicaiion (provided your Mac has enough memoiy, of course). If you need a 
sprexidsheet only occasionally, an integrated program may be the most convenient 
way to include spaxidsheet dara in your documents. But if you plan to spend a 



into a word processor or desktop publishing program. 
Some sprcxidsheet programs also include built-in word 
processors so you can consolidate your elTorts. Excel 
3.0 provides a built-in outlining feature that leLs you 
expand collapse a spreadsheet to show various 
levels of detail. 

For spreadsheet tasks that can benefit from the 
pow^T of a high-end database manager, consider Acius’ 
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great deal of time asking “what if?" yoif II be better sen-ecl by a |X)werhouse 
spreadsheet like Excel, Full Impact, or Wingz, using the Clipboard and MultiFinder 
to exchange and combine data witliin other api^lications as needed. 

If you create complex fomiulas contiiining flcK'ks of Hinctions and parentheses, 
l(X)k for a program tJiat lets you “attach" notes to cells. Cell notes, electronic versions 
of Post-It notes, are an effective way to describe how large fomiukis \wrk or how the 
spixnidsheet is structurcxl — details that are easy to foi^et and difficult to decij^her. 
Full Impact and Wingz let you attach roughly a |iage of text to each cell. 

As you shop for hea\T-dut\^ spreadsheets, look for these two techie-sounding 
featuics: sparse matrix memoty mattagenwrit and tnitiimal recalculation. 

Sparse matrix memoiy management is an efficient methcxl of spreadsheet storage 
that dtx^sn’t waste memoiy on empty cells, and thus leLs you squeeze more into 
the machine’s memoiy. Programs that use minimal recalculation recalculate 
spreadsheets by keeping track of which cells depend on the contents of other 
cells, 'llius, they reailculate only thtxse cells that are de|X^ndent on the cells you’ve 
changed, which takes far less time than checking and recalculating ever)' cell in 
the spreadsheet. (In Ashton-Tate’s Full Impact 2.0, this feature is called intelligent 
recalculation . ) 

If you work in an office that uses IBM PCs as well as Macs, lf)ok (iosely at Excel 
and Wingz. Both are also available for PCs; the PC versions use the Microsoft 
Windows graphical environment I mentioned in Chapter 1, and operate nearly 
identiailly to their Mac cousins. By standardizing on the Mac and PC versions of 
either of these programs, you can easily move spreadsheets between Macs and 
PCs and minimize training time, since both versions are so similar. 

Finally, if your Mac has only 1MB of memor\^ consider Bravo Technologies’ 
MacCalc. It’s fast, easy to use, and compares favorably against its more corpulent 
comjx^titors. Tliere’s also Zedcor’s Desk, a collection of desk accessories, one of 
which, DeskCalc, is a mini spreadsheet. In the shareware arena, there’s BiPlane, 
which comes in lx)th application and desk accessory' versions. (See Chapter 13 for 
details about sharew'arc.) 




The Power of Numbers 

As you master the workings of your spreiidsheet program, don’t forget the 
imjxiiiance of gcxxl spreadsheet design. Creating a spreadsheet that’s easy to 
understand and maintain recjuires Ibrethought and an understanding of the 
problem you’re analysing. You’ll find some tijxs for creating effective spreadsheets 
in “Spreadsheet Design Basics.’’ 
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Finally, don’t underestimate the potential for spreadsheet abuse. Tliese da^^, 
business plans and sales forecasts come with an entourage of facts and figures 
depicting profits and prosperity. Often, those smtistics are supplied by the 
project’s proponents, and therein lies the potential problem. Anyone can doctor a 
spreadsheet to give the desired results by simply beginning with preselected 
figures, and then designing a spreadsheet to produce them. In such cases, the 
spreadsheet changes from a tool for evaluating options to a tool that supports 
decisions that have already been made. 



The moral? Don’t take a spreadsheet’s numters at face \'alue. Question the 
spreadsheet’s underiying assumptions: did its creator assume that profits will 
increase 20 percent each year, that interest rates will fall, that no competition 
exists, that costs will remain the same? 



George Canning, a prime minister of Britain in die nineteentli century, said it 
best: “I can prove anything by statistics — except the truth.” 



Spreadsheet Design Basics 



Creating an effective, easily understood spread- 
sheet requires an organized approach and plenty of 
advance planning. According to John M. Nevison's 
excellent The Elements of Spreadsheet Style (1987, 
Brady), a spreadsheet "should be straightforward to 
build, easy to read, receptive to change, and, above 
ail, free of error." Here are a few of Nevison's 22 
spreadsheet rules: 

❖ Make a formal introduction. Explain the spread- 
sheet's purpose and design, as well as how to use it: 
describe cells holding key information, and provide a 
"table of contents" listing key data sections. 

❖ Label every assumption. So that your readers can 
better understand your spreadsheet's structure, 
state — up front — all its assumptions (say, a 

5 percent annual growth rate with a 7 percent 



annual depreciation rate). 

❖ Explain tricky formulas. If your spreadsheet offers 
cell-notation features, use them. Later, when you 
have to modify your formulas, you'll be glad you 
did. 

❖ Use cell naming. If your spreadsheet program lets 
you, assign names to a cell or range of cells to 
explain key formulas. The formula 
=HoursWorked*HourlyWage says a great deal 
more than =B7*B6. 

❖ Graph to illuminate. Be sure that graphs summa- 
rize their data well. Proofread them for style and 
content. And put each graph's conclusion in its 
title. For example, the title "Sales Up 20 Percent 
This Year" says more than "Year-to-Date Sales 
Results." C51 
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Summary: 

✓ A spreadsheet is divided into horizontal and vertical lines that create a grid of boxes called cells which 
hold numbers, text, or a formula. 

✓ Spreadsheet programs contain pre-programmed formulas called functions which perform calculations 
on given values and return results. 

✓ You can format your spreadsheet by specifying how you want numbers and text to appear and how 
you want the data aligned within the cells. 

✓ Ways to manage spreadsheets include linking separate spreadsheets together and using macros, 
series of formulas and commands often used to perform repetitive tasks. 

✓ If you only use a spreadsheet for basic needs, consider a package that combines spreadsheet, word 
processing, graphing, database management and telecommunications in the program. For frequent 
spreadsheet users, a stand alone program that suits your particular needs is the best bet. 
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Chapter 5 

Desktop Publishing 




In This Chapter: 

✓ Why desktop publishing is replacing traditional layout techniques. 

✓ Desktop Publishing Systems: the more you spend, the more you get. 

✓ An introduction to desktop publishing software. 

✓ Finding a program that meets your needs. 

✓ The design and typographic responsibilities involved in desktop publishing. 



I n the last thirty years, the graphic ans industrs’ has seen more revolutions 
thiin any third-world country^ In the sixties, the tum-of-the-century Linot>pe 
and Monotype hot-metal typesetters based on medieval printing technologies 
rapidly began to be displaced by phototypesetting machines whose speed and 
output improved in quantum leaps — each machine becoming obsolete within a 
few years of iLs introduction. The seventies saw large publishing houses, printers, 
and newspapers begin to use on-screen page-makeup systems that allowed 
graphic artists to lay out pages electronically — without T squares, X-acto knives, 
and the other tools of mechanical pasteup. 

Although electronics played a prominent role in the evolution of 
phototypesetting and electronic page-makeup equipment, microcomputers 
didn’t. Tliey lacked the processing {X)wer to calculate precise character widths 
and line endings, and the graphics to display \'arious fonts and sizes. Then the 
Macintosh appeared. Armed with desktop publishing pmgrams, the Mac has 
picked off the expensive page-layout systems, sniped at typesetters, and forced 
established type houses either to join the revolution or to retreat. 

As a computer user, I’m excited to see that technology hits advanced enough 
to enable non-professionals to set type and paste up pages widi a $1000 Macin- 
tosh. But as a former typographer, 1 cringe when that technology is misused. 
Properly producing a printed piece uikes time, patience, and at least a rudimen- 
tary' knowledge of design and typographic concepts. In this chapter, we’ll 
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exiimine desktop jxiblishing — and the responsibilities you assume when you 
siait producing your own public^ations. 




The Desktop Difference 

In the world of electronic page makeup, a video screen and a mouse (or some 
other pointing device) replace the traditional layout table and its tools (see the 
sidebar “Layout and Pasteup the Old-Fashioned Way”). Rules, halftone windows, 



Layout and Pasteup The Old-Fashioned Way 



Before you can fully grasp what desktop publishing 
is, you should learn how printed materials are produced 
without it. Initially a graphic designer develops a 
concept by drawing rough, or thumbnail, sketches. 
Later, comprehensive drawings, called comps, are 
produced, which show how the final piece will look. 

Next the designer chooses the typefaces and type 
sizes for the text, using a tedious process called 
copyfitting to make sure It will fit the available space. 
From there, the text Is marked up with specifications for 
line lengths, fonts (a typeface In a particular size), and 
spacing. The typesetter may key in the text from the 
marked-up copy or convert the author's disk files, 
adding the necessary typesetting codes. 

The layout artist then creates a dummy, a preliminary 
layout that shows how and where the text and graphics 
will go on each page. The artist refers to the dummy 
when pasting up the finished type on cardboard sheets, 
using T squares, triangles, and sharp eyes to make sure 
everything's straight. If the design calls for them, the 
artist will draw lines (called rules) with a drafting pen, or 
add stick-on rule tape (clear adhesive tape on which 
rules have been machine drawn). 

If the page includes photographs, a screened 



negative for a halftone must be made from each photo 
to convert its various shades into dots that can be 
printed. The artist cuts a matching window from 
opaque film (such as Parapaque or Zipatone) and 
pastes it down on the board to show the printer where 
to position the halftone. Line art — graphs or line 
drawings — does not require halftones. 

The artist then draws crop marks to denote the 
page's boundaries and may attach a protective sheet of 
tissue paper on which to mark ink colors or paper 
stock. Finally, when the cardboard sheet (called a 
mechanical) is camera ready, the printer shoots an 
actual-size negative from which the printing plate 
is made. JESl 



Opposite page ► 
Elements of a Page 
The pasted-up page, called a mechanical, as it should look when 
it's camera ready — with headlines and body text aligned, line art 
and halftone windows in place, and crop marks, registration 
marks, and fold lines to guide the printer. 
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and crop marks are added with electronic drawing tools; then the whole shebang 
is sent to a phototypesetting machine that delivers a camera-ready page. VCldi 
desktop publishing, these b^Lsic steps are the same, except that diey’re accom- 
plished within the friendly confines of a Macintosh. 

If you’re willing to invest some time and effort in learning a sophisticated word 
processor or a desktop publishing program and some fundamentals of publishing 
design, you can do what used to require several specialists and quite expensive 
typesetting equipment. Using the Mac, you can write and proofread copy, design a 
layout, and create camera-ready pages on a laser printer or a phototypesetter, or 
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The pasted-up page, called a mechanical, as it should look when it’s camera ready — with 
headlines and body text aligned, line art and halftone keyline in place, and crop marks, 
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imagesetter. If you don’t own a laser printer, you can use one at any of the 
growing number of copy shops and computer stores that rent time on desktop 
publishing systems. 

With commercial typesetting and graphic arts firms charging $20 an hour and 
up (um up), it dcK\sn’t take long for a desktop publishing s>^tem to pay for itself. 
And there’s the convenienc e factor. You can experiment with different designs or 
make last-minute type corrections in the time it would take to call a lyi^esetting 
seivice and place an oixler. Best of all, the Mac can serve you in other areas when 
you aren’t wearing your printer’s apron. 



Toll Road Ahead 

But you have to spend before you can save. The road to desktop publisliing 
has a number of alternate routes, and a\ch takes a progressively higher toll on 
your bank account. The legist ex|3ensive involves combining the Mac’s typographic 
prowess with ct)nventional pasteup metliods. By preparing text with a word 
processor, printing it on a laser printer, and then pasting it up by hand, you can 
dramatically reduce your typesetting and j:)roduction costs, which are often the 
most expensive jxii*t of a job. If you’re willing to rent time on a laser printer, the 
only vehicle needed to travel this |)ath is a Mac with a word prtxessor; a used 
128K Mac and the original version of MaeWrite will do, but I’d suggest at least a 
two-drive Mac Plus and a more powerful word processor, such as Microsoft Word 
(I’ll have more to sjiy alx)ut software shopping shonly). 

A more direct route, the one most desktop publishers uike, involves using a 
desktop publishing program to paste u(;> pages electronically. Most desktop 
publishing programs mimic conventional jxisteup methtxls. /\fter you specify basic 
information about your publication — its jxige size, number of pages, and 
whether the final prcxiuct will be printed on lx)ili sides — the program presents 
you with a blank page into which you can impo/t jxocessing documents and 
graphics created with drawing or businc*ss graphics programs. 

Tlie toll: a Mac with at leiLSt one megabyte of memory', but preferably two. 

Aldus PageMaker and Ixtraset’s DesignSiudio are billed as reciuiring only 1MB, but 
they perform sluggishly with that amount. Xerox’s Ventura Publisher and 
QuarkXPress, on tlie other liand, require 2MB as a minimum. You’ll also need a 
haal disk; earlier versions of these programs could am on a system widi only two 
fioppy drives, but those da^'s are gone. ('Ilie truth is, they were never really here: 
two fioppy drives delivered slow [x^rfomiance and forced you to [x^iform some 
creative disk-swapping to transfer files from your word paxessing and graphics 
disks to those used for page layout.) 
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Tlie third route to clesktoj:) publishing traverses the same terniin as the sect)ncl 
but includes some high-priced stopovers to pick up a large-screen display and a 
seamier. I^rge-screen displays are just that: big screens that let you view an entire 
81/2 by 11 inch page (or even two, side by side) without having to scroll. 




Scanners are add-ons that use optical sensors to convert photographs or other 
artwork into gra|')hic d(x:uments w^here the original image is represented by a 
series of dots (see Chapter 39). Sc'anners range in price fmm a few hundred 
dollars for /;-r///r//; 6 Vr/ scanners such as Thunderware’s UghtningSean to over 
$1500 for scanners such as Apple’s Apple Sc'anner and Hewiett-Packarcrs ScanJet 
Plus, which can pnxluce images that look at Icust as good as a high-tiuality 
newspaper photo. 



Sc'anners c*an earn their keep in another way: when driven by the appropriate 
software, they become optical dxiracter recognition (OCR) devices, able to 
“read” typed or typeset pages of text from which they create disk files you can edit 
and refomiat with a w'ord processor (see Chapter 14). 




The Software Side 

Most Mac deskio() publishing programs cieate on-screen versions of an artist’s 
layout table. You can zoom in on the page to |X)sition something precisely, or 
zoom out to get the big picture of a single page or a twx>page spread You can 
position text and graphic elements by dragging them with the mouse. In keeping 
with the Mac’s what-you-see-is-w'hat-you-get (\WSI\XTG, pronounced in 2 Z)Htig) 
philosophy, the screen accurately reflects the appearance of the final page. 

Most publishing programs offer similar features: on-screen ailei*s for measuring 
and aligning elements; the ability* to import word prt)cessing documenis with 
formatting attributes and styie sheets intact; rudimentary' text editing for making 
corrections or typing short passages; master pages for holding page numbei*s and 
other elements that repeat on each page; and formatting commands that let you 
change the appearance of text and create tables. Hie two mast |X)pular publishing 
programs — Aldus PageMaker and QuarkXpress — are showm in the figure 
“Electronic Uiyout Tables.” 

Publishing programs can also import images from graphics prognims, and they 
provide tools for dniwing rules, boxes, and circles. They also let you create spot 
color — a single color dropped into ceitain page elements (such as a headline or 
a horizontal bar) used to grab readers’ attention. When you print a publication 
containing spot color, the program prints a separate sheet of paper for each 
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color. Each sheet contains registraiiotj marks that a printer will use to align 
colors. 




/Mclus PageMaker, QuarkXpress, and DesignStudio can also impon color 
images, and can (with addidonal software) print ptxx:ess color seprmiiiom\k\ 2 S a 
professional printer uses to create the four printing plates (c'\'an, yellow^, magenta, 
black) used to print color images on offset printing presses. Thus is the leading 
edge of desktop publishing, and you’ll need a sense of adventure and some 
pioneer spirit to attain it. Many publishing pros have learned the hard w^ay that it’s 
often easier and more economical to stick with traditional color-separation 
techniques, wiiich usually involve sending color images to separation houses that 
use ultra-expensive computer systems from firms such as Crossfield and Scitex. 
Tlte resulting separations are then stripped \wvo place by hand. 



Some publishers strike a middle ground, using a desktop publishing program’s 
color features for proofing, and then using conventional separation techniques for 
the final product. Technology' is impmving rapidly, however, and companies like 
Crossfield and Scitex are building their next-generation separation .systems around 
the Macintosh. 'iTie next Iwyeara will bring more affordable and less experimen- 
tal desktop color separation products. 



Workstation Publishing 

A notch or two above PageMaker, QuarkXpre.ss, Ventura Publisher, and 
DesignStudio, you’ll find .so-called uorkstatio/i pab/ishirig such as 

Frame Technology^’s FrameMaker and Interleaf Corporation’s Interleaf (see the 
figure “High-End Publishing” on the next page). These programs provide interac- 
tive layout features, too, but they supplement them with features aimed at the 
production of lengthy documents such as books and technical manuals. Both. 
programs let you create and manage footnotes, tables of contents, and indexes. 
Both can automatically revise page numlx^rs in cross references (such as “see 
‘mouse’ on page 150”) as you add text to or remove it from a publioition. And 
both provide template features that automate the production of documencs 
where each page has a similar layout. (Ventura Publisher has many of lhe.se 
features, too; indeed, the progi^cim’s prowess at handling lengthy, structured 
ckxumenLs has helped make it one of the IBM PC world’s most (X)pular publish- 
ing programs. Tlie Macintosh version appeared in late 1990.) 



Besides handling lengthy documents, workstation publishing programs allow 
you to produce com[)lex |3ublicaiions without having to use separate w'ord 
processing and grajohics programs. Both FrameMaker and Interleaf provide 
powerful drawing features you can use to create technical illustratit)ns and 
schematics. /\nd both provide built-in word processors with advanced feitures 
such as revision tracking and equation editing. 
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Chapter Five: Desktop Publishing 



Workstation |:>ublLshing programs get their name Ix'cause they were originally 
developed for minicomputer-based workstations such as those made by Sun 
Microsystems and Digital Equiimient Corporation. Indeed, both FrameMaker and 
Interleaf are still available for such workstations, and you can transfer j^ublications 
lx?tw'een the Mac and workstation versions of each product. On the negative side, 
lx)lh FrameMaker anti Interleaf have steep hardware rec|uiremenis (4-5MB of 
memory and a Mac ll-class machine with a big hard disk) and they can lx difficult 
to learn. Also, their all-in-one approach makes .sense for high-end workstations, 
where there isn’t a huge selection of third-party softvvaix.*, but it’s less of an 
advantage in the Mac world, where you can choo.se from — and combine — 
dozens of powerfijl word prcxessors and graphics programs. 

On the fringes of the desktop publishing world are co^/e-one/z/e^ (iiho known 
as conwuind’chircn or baicb-ptvcessing) programs that recjuire typed foimatting 
ctxles in the text. With cxxle-oriented programs, typed ccxles such asMisize = 
155mm replace the mouse and menus for positioning and formatting text. This 
makes them more difficult to u.se; indeed, you’ll need mountain climbing gear to 
scale the learning curve of programs like Fll Systems’ MacTeX. But there are 
rew'ards at the summit. Not only can ccxie-oriented programs create documents of 
virtually unlimited size, they can also automatically create footnotes, tables of 
contents, and indexes. Mo.st code-orientetl programs for tbe Mac also provide 
preview windows that show how the final product will a[')pear. These programs 
are best for pnxiucing large publications that require a consistent appcrarance 
throughout, such as books and training manuals. And bccau.se their formatting 
cxxles arc embedded in the original text, code-oriented programs are Ideal for 
publications that need frequent revision. If you’re producing complex technical 
publications that include madiematical equations, a program based on the TeX 
(pronounced tek) typesetting language may be your best Ixt. x^nother TeX 
package, OzTeX, is available free tl'irough user group libraries and on-line .senices. 

With the boundaries increasingly blurred Ixtween text processing and 
publishing, the lx\st desktop publishing program for your application may actually 
lx a word processor. Microsoft Word, Ashton-Tate’s FuIlW'iite, Piinigon Concepts’ 
Nisus, and WordPerfect Corporation’s WordPerfect can create footnotes, tables of 
contents, and indexes. Word also lets you create mathematical equations. 

FuIlWiite, WordPerfect 2.0, and Nisus include draw'ing fcxitures and the ability to 
wrap text arountl an iiregulaiiy shaped graphic. A word prex'essor might lx the 
best tool for jobs that don’t require sophisticated layout features, but that undeigo 
frecjiient revision. 
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Shopping for Software 

The best way to find a desktop publishing program is to assess your needs, 
then find the program that best meets them — and w'hose operating style you 
can live with. Here are some features and factors to consider: 

❖ Document length Early publishing programs were limited to short documents 
of about 16 pages. Today’s programs suppoit much longer documents — 999 
pages in PageMaker’s case, and as many pages as will fit on disk with Xpress 
and DesignStudio. Still, programs such as FrameMaker and Interleaf are better 
suited to the production of lengthy, structured documents such as books, 
aitalogs, and manuals. 

❖ Positioning features PageMaker relies exclusively on the mouse for position- 
ing items on a page, w'hile QuarkXpress and DesignStudio also let you t>pe 
values that descrite an element’s pasition. Some |xx)ple prefer typing these 
v'alues to dragging with the mouse. Indeed, you’ll often hear Xpress zealots 
praise their program for oflfering greater accuracy than PageMaker. The truth is, 
all publishing programs offer more positioning precision than a mechanical 
liiser printer or imagesetter can provide. Claims of superior precision look 
good in advertising copy, but they won’t show up in your printed pages. 

❖ Text-editing featioes Unless you’re using a workstation publishing program, 
you’ll wjuit to use a word processor to write your publication’s text, saving your 
publishing program’s text-editing features for simple tasks such as last-minute 
corrections and revisions. PageMaker, QuarkXpress, and DesignStudio each 
provide search-and-neplace features and other rudimentary^ text-editing 
functions, but PageMaker tops them all. Its sto/y editor \s a mini w'ord proces- 
sor that makes it easy to revise text tind even write small passages. PageMaker 
also proNides //>//v>/^ options that let you easily update your original word 
processor files to reflect Fast-minute editing changes. Updating your original 
files to match the publication’s text is important if you plan to use the originals 
agiiin in other publications. (It’s worth noting that System 7.0 provides a variety' 
of additional features for mo\ing data betw'een programs. Today’s publishing 
programs will be updated to take adv'antage of these features.) 

❖ Text spacing contmis The spacing betw'een characters and between w^ords 

plays an important part in determining a publication’s overall legibility'. Most 
publishing programs offer a variety of features that improve intercharacter and 
interword spacing. Kemmg features let you move characters closer together to 
improve the spacing of certain letter combinations, such as To and AT. An 
automatic kerning enables the publishing program to kern characters 
based on kerning tables i)m are built into most fonts by their developers (see 
the figure “Kerning Characters”). A manual kennng lets you fine-tune 




^ 4 File Edit Slijlq I (pm Poge Ulem | 



Chapter Five: Desktop Publishing 71 






7ITT 



Kerning Table Edit 



Kerning Ualues for Heluetico «Bold» 



Kerning Uoiues: 



Tr 

Ts 

Tu 

Tio 



-10 

-13 

-13 

-13 



r 



Pair: |to | [(neploco] 

[ Delete ] 
( llesttt ] 

To 



[ Import J 



OK 



Cancel ] 



[ Enport ) 



flbd 


ay i 


isl 


|U^(j 


ay. 





iobu li^ageT" 



A Kerning 
Characters 

The legibility of text, 
especially of large 
headlines such as the 
one visible here, is 
improved when key 
letter pairs are kerned. 

Automatic kerning 
features rely on kerning 
tables built into a font by 
its designer. 
QuarkXPress and 
Letraset's DesignStudio 
let you edit kerning 
tables to suit your 
typographic tastes. 
(QuarkXPress' kerning 
table editor is shown 
here.) You can also use 
third-party kerning table 
utilities such as The 
Software Shop's Kern- 
Rite and Pairs Software's 
KernEdit. 



Spacing by hand to 
improve the spacing 
of iar^e text such as 
headlines. Wo/r/ 
spadtig features let 
you increase or 
decretse intenv'ord 
spacing. Finally, a 
track kenmig feature 
lets the program 
uniformly decrease 
interdianicter 
spacing as the type 
size increases. Most 
publishing programs 
provide automatic 
and manual kerning, 
but only /Mdus 
PageMaker, 
QuarkXPress, and 

DesignStudio provide track kerning. Ventura Publisher claims to provide 
tracking, but its tracking feature simply tightens intercharacter spacing, and 
isn’t dependent on type size. 

❖ Ftle-impot1ingfeaimvs .-Ml publishing programs can import word processing 
and graphic's files created by popular Mac programs, and some also suppon 
popular IBM PC file formats, such as that of WordPerfect. Ventura Publisher 
suppoits the laiy»est number of PC file formacs, however, making it a good 
choice for offices that use both Macs and PCs. 

❖ Third-party suppoti Aldus PageMaker and QuarkXpress users c*an choose 
from a large variety of software add-ons that enhance their programs. These 
add-ons range from color separation programs such as Aldus PrePrint to 
database pub! isbmg^o^^xt such as ElseWare’s DataShaper (for PageMaker) 
and Em Software’s xdata (for QuarkXpres.s). These programs let you use the 
data stored by a database management pi'ogram to create a variety of publica- 
tions. For exam{)le, a video rental store might use its videotape database to 
produce catalogs for customers, inventory' re{x>rts showing which tapes are 
checked out, and labels for the videotapes themselves. Database publishing 
simplifies the pnxluction of publications whose text is sorted and organized 
into categories. 'fypicaJ database publishing applic'ations include catalogs, 
classified advertisements, telephone directories, and television listings. 

If you’ll be creating advertisements, large headlines, or package designs, 
you might want a display type program such as Letiuset’s LetraStudio or 
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Special Text 
Effects 

Display type programs 
such as Adobe's 
TypeAlign (shown here) 
and Letraset's 
LetraStudio let you 
produce special text 
effects. By allowing you 
to click and drag 
individual characters, 
LetraStudio also makes 
it easy to create 
precisely kerned 
headlines. 




Adobe’s 'TypeAlign. 'These programs let you stretch, condense, squeeze, and 
otherwise alter the appearance of text (see the figure “Special Text Effects”). 
Finally, if you plan to include giitphics in your publications, see Chapter 8 for 
an introduction to graphics and drawing programs. 



Putting the Issue to Bed 

Before \x)u take the desktop publishing plunge, prepare yourself: it’s hard 
work. The Mac makes producing an attractive, readable page easier than it used 
to be, but that doesn’t mean it’ll be a breeze. To get results that do justice to your 
message, you will need to develop an awareness of design and typography. 

One way to get off to a good start is to hire a graphic designer to create a 
conceptual framework — a foundation on which you can build each issue. Many 
desktop publishing software companies also sell canned te7?iplate dcKuments for 
common publishing jobs like newsletter and reports. .Most programs also come 
with a library' of temj^lates that you can use as-is or modify to suit your tastes. 

Even with one of these approaches, however, the quality^ of y^ur publication’s 
typography is still up to you. We’ll exiimine typographic considerations in detail 
in the next chapter. 
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You'll also need a standard dictionarv' (such as Webster's NhUh Neiv Colle- 
giate Dictionafy. MerriamAVebsier, 1986) and a style manual (Tlje Chicago 
Manual of Stymie, Univei^sity of Chicago Press, 1982, or Words into Type, Prentice- 
Hall, 1974) to get spelling, word breaks, grammar, and punctuation right. 
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VC'lien you start up that page-layout progrtim you assume a responsibility for 
conveying ideas in an aesthetically pleasing way, both visually and verbally. 
Ignore that responsibility and you ignore centuries of printing tradition. And it 
isn’t just the designers and typogniphers of the world whoil notice. They may 
not be aware of it, but your rcticlers are excellent judgas of gocxl design and 
typogniphy. Don't let them find you guilty of crimes against legibility. The 
sentences they’ll im|X)se will be to ignore yours. 



Summary: 

✓ Investing some time and effort in learning a sophisticated desktop publishing program can allow you to 
do what used to require several specialists and expensive equipment. 

✓ The two most popular publishing programs are Aldus PageMaker and QuarkXPress, but for lengthy 
documents and technical manuals workstation programs like FrameMaker and Interleaf can be more 
appropriate. 

✓ When shopping for desktop publishing software, features and factors to consider include document 
length, positioning features, text-editing features, text spacing controls, and third-party support. 

✓ Although desktop publishing on the Mac makes producing attractive, readable pages easier, to get 
the best results you'll need to develop an awareness of design and typography. 
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Chapter 6 

Typography 



In This Chapter: 

✓ An introduction to the basics of typography. 

✓ Choosing the right font to complement the message. 

✓ A detailed look at line length and type face considerations. 

✓ Guidelines for appropriate line spacing and text alignment. 

✓ Tips on how to typeset forms. 

✓ Tips on how to create type that looks professionally typeset. 



W hen you use the Mac, you’re setting type. When you choose different 
fonts, sizes, or styles — be it in a (:)ublishing program, word processor, 
spreadsheet, or databctse — you’re making the same decisions typographers 
have made for centuries. You’re s[:>ecifying the type characteristics that will 
convey your message clearly and attractively. 



Or are you? Do you choose fonts that are apj:)ropriate to your message, or 
do you flit from font to font because the Mac makes it easy to do so? Do you 
choose type size, line spacing, and line length with readability in mind, or do 
you use whatever combination strikes your fancy? 



The fact is, line typography requires training and exix^rience. Because type 
and fonts play such a large role in the Macintosli world, it’s important to 
understand the basics of typography. In this chapter. I’ll present some 
techniques for making your documents more readable. The sidebar “T\pe 
Terms” defines much of the typographic jargon u.sed here. 



Choosing a Font 

The most basic typographic choice is usually that t)f a typeface. Each type- 
face has a |XM*sonality; some are sophisticated, some are casutil, and others are 
forceful and lx)ld. Your goal is to choose typefaces whose j:)ei'sonality' comple- 
ments your message. 
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.\lthough some studies show little clifl'erence in legibility between senf and 
sam serif fonts, it’s generally believed that serif t>pefaces are more legible and 
therefore lietter suited to lengthy text p^ussages. I recommend that typographic 
newcomei's follow this mle of thumb: Iktter serif than sorn^ (see the figure 
“Font Personalities”). 

Anodier issue concerns whether to use the same font for all the elements of a 
document, or to use a different font for headings and subheadings. One way to 
get good results is to use dift'erent fonts within the same family. For example, you 
might use Garamond for ix)dyiype (or Ixyciytext), Garamond Bold for headlines, 



Type Terms 

Ascender The part of characters such as for d that 
rises above the body of the letter. 

Base line The imaginary line on which the body of a 
character sits. Leading is measured from base line to 
base line. 

Body type, or body text The typeface used for the 
main text of a job. 

Descender The portion of characters such as / or g 
that drops below the base line. 

Dingbat A decorative graphic element. 

Downloadable font A font stored on a floppy or hard 
disk and downloaded into a laser printer's memory 
before use. 

Em space A fixed amount of space equal to the point 
size of the typeface you're using. In 12-point type, an 
em space is 12 points wide. 

En space Also called a nut space, a fixed amount of 
space equal to half an em space. 

Family A group of related typefaces. For example, 
Times Roman, Times Italic, Times Bold, and Times 
Bold Italic are all members of the Times family. 

Font All the characters for one typeface, and 
historically, in one size. Today, font and typeface are 
often used interchangeably. 

Leading The amount of space between two base lines 
(pronounced led-ing). 



Ligature Two or more connected characters, such as fi 
or fl. 

Pica A unit of measurement that is equal to 12 points. 

Point A unit of measurement equal to .01384, or 
approximately V72, inch. The point size of a given 
typeface is the distance between the top of the 
highest ascender and the bottom of the lowest 
descender. 

Pull quote A phrase extracted from the body text and 
set in large type to attract the reader's attention. 

Sans serH A typeface without serifs. Sans-serif 
typefaces include Helvetica, Futura, and the Mac's 
Geneva screen font. 

Serif A line crossing the main strokes of a character. 
Serifs lead the eye across a line of type. Serif 
typefaces include Times, Palatino, Century 
Schoolbook, and the Mac's New York screen font. 

Small caps Capital letters with the same height as the 
lowercase characters. 

Subhead A heading within the text that's used to split 
up lengthy passages and draw the reader's attention. 

Thin space A fixed amount of space equal to half an en 
space. 

x-Height The height of a typeface's lowercase letters, 
excluding ascenders and descenders. 
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Font Personalities 

A sampling of eight 
Adobe Systems 
PostScript typefaces. 
The shape and 
thickness, or weight, of 
each character 
contributes to a 



and Garaniond Italic 
for captions. Or you 
could mix typefaces by 
using, for example, 
New Baskerville for 
body text and 
Helvetica Black for 
bcxidlines. Just be 
consistent throughout 
a document, and don’t 
mix witli abandon. 

The amount of 
copy you have may 
also influence your 
choice of typeface. To 
squeeze a lot of text 
into a small space, 
consider a space- 

elTicient cotidmised The dow}iloadahlefo7it libraries from Adobe 

Systems, Bitstream, Compugraphic, and other font vendors include attractive 
condensed versions of typefaces such ius Helvetica, Univers, and Futura. A large 
selection of free or inexpensive, high<juality downloadable fonts is also available 
through user group libraries and on-line seivices and from software clearing- 
houses such as Educorp. 



ITC Franklin Gothic is legible and honest. 

ITC Franklin Gothic Heavy carries weight. 

Futura is geometric and "moderne/' no? 

ITC New Baskerville is delicate and graceful, 
Helvetica Condensed is space-efficient, yet legible. 

ITC New Century Schoolbook is easy to read. 

Helvetica Condensed Bold Oblique is progressive. 
ITC Lubalin Graph is sturdy and distinctive. 



typeface's overall 
appearance. So do 
special flourishes such 
as Future's flashy 
question mark and the 
square serifs in ITC 
Lubalin Graph. 



Line Length and Type Size 

Aficr choosing a font, you need to settle on the width of text columns and the 
type size. I3oth decisions are related and have one goal: putting a manageable 
number of words on each line. 

Two rules of thumb exist for determining line length. One states that each line 
should have roughly from 8 to 11 words. /Vnother says that a column should be 
just wide enough to accommodate 2 Vi lowercTise alphabets in the typeface and 
size you plan to use (see the figure “How U)ng a Line?” on the next page). 
Experimentation with both rules reveals that they often provide the same results. 
The lx3ttom line: strive for lines containing between 50 and 70 cliaracters. 




Most people read groups of three or four words at a time rather than individual 
words. If there are too many w'ords on each line, the eyes tire as tliey journey from 
left to right. Too few' words on each line, and the flow of the text becomes 
disrupted by line breaks and excessive hyphenation. 
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abcdefghijklmnopqrsluvwxyzabcclefghijklmnopqrstuvwxyzabcdefghijklm 

One rule of thumb for determining line length states that a line 
should be wide enough to accommodate 2.5 lowercase alphabets in the 
typeface and size you plan to use. This works out to roughly 8 to 1 1 
words per line — not so many that the eye gets lost, but enough to retain 
the smooth flow of the text. 



A How Long 
a Line? 
One way to determine 
the Ideal line length for 
a given font and size is 
to type 272 lowercase 
alphabets, as 
demonstrated here in 
10 -point Optima. 



Your choice of type 
size will be influenced 
by the amount of text 
you have and the 
space into which it 
must fit. For dcKu- 
menLs duplicated on a 
laser printer or 
photocopier, you 
probably won’t have a 

preconceived number of pages, or a page count, in mind. If that’s the case, 
simply choose a type size tliat works with your column width to provide from 
8 to 11 words per line. 

For a document that will be commercially printed, however, you must deter- 
mine the page count in advance — and make sure your text fits within it. Before 
WYSIWYG (w'hat-you-see-is-wiiat-you-get) screen displays, designers and ty|X)gra- 
phers endured a complex copyjltting routine that involved crunching through 
fonnulas to calculate character widths. Todays WYSIWYG programs and displays 
let you adjust the type size as you work. 



Of course, on-the-fly tw^eaking is effective only to a point. In a newsletter, for 
instance, you w'ouldn’t adjust each article’s type size to accommodate iLs text. 
That would destroy the publication’s uniformity, and uniformity' is a corner- 
stone of good typography and design. Wflien an article is a tad long, try' hyphen- 
ating more lines (this works best with text that’s set ragged right). If it’s still too 
long, consider cutting some text. 




W'lien an article is too short, tr\' remoxdng hyphenations, breaking long 
paragraphs into shorter ones, or narrowing the width of the columns. If these 
techniques fail, consider filling the leftover space with a graphic element such 
as a straight line (or n//e) or an ornamental dingbat Other possibilities 
include lengthening the anicle by using subheads ox pull quotes. Or you can 
leave the space blank. Just as silence is an integral part of music, wJiite space is 
an integral pan of graphic design. 



Leading Guidelines 

Another way to do your readera a favor is through appropriate use of line 
spacing, or leading. For body text, the general mle is to lead at 20 percent of 
the type size. For 10-|3oint ty’pe, for example, use 2 |x>ints of lead for a total of 
12 points from one base line to the next. Tlie Mac’s fonts contain built-in 
autoloading specifotions chat use this 20 percent rule. Wlien you specify 
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“auto” in your word processor or desktop publishing program, the program uses 
die font’s autoleading value. 

The 20 percent rule is a good stai'ting place, but many other factors should 
influence your choice of leading. Line length is one. With long lines, too little 
leading causes readers to occasionally read the same line twice, a phenom- 
enon known as doubling. Longer lines benefit from more leading. 

Type size should also influence how much leading you use. Headline type 
(14-point or larger) generally needs more leading than body type (8- to 12-point). 
Type that’s smaller than 8-point sometimes needs more than 20 percent leading 
to make the tiny type appear less dense. 

The mle, “Large ty pe reciuires more leading,” doesn’t always apply to headlines. 
Headlines often look better when set solid — widi no extni space. (For example, 
a 24-point headline set solid has 24 points of space bem^een base lines.) With 
some fonts, you might even consider minus line spacing, such as 22-point leading 
with 24-point type. Just watch that one line’s descendets touch the next 
line’s ascenders. 

When specifying type size and leading, designers write a kind of fraction in 
which the type size is the numerator and the leading is the denominator. For 
exiimple, 10-point type and 12 points of leading from base line to base line is 
specified as 10/12, and pronounced ten on twelve or ten over twelve. 




Alignment Issues 

Another major aspect of type formatting concerns the alignment of the left 
and right margins. You’re probably familiar with the three most common 
forms of alignment: left, ragged right; Jnstifted; and Jlush nght ragged 

left. But which to use, and when? 

Tniditionally, large pas.sages of text have been set justified. Many designers 
believe that neatly aligned left and right margins are best suited to sustained 
reading because they give pages a quiet lcx)k that lees readers concentrate on 
content. 

To justify text, word processors add sjxice between each word. Some 
desktop publishing programs, including Aldus PageMaker and QuarkXpress, 
can also add space between each character, a process c'iilled letterspadng. 
Letterspacing helps eliminate the large word spaces and the rivers of white 
space that c'an occur (see the figure “Justifying Your Actions” on the next page). 
Hyphenation also helps, although you should never hyphenate more than two or 
three consecutive lines. 
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These days, ragged- 
right margins have 
become more popular, 
even in such bastions of 
justification as textbooks 
and magazines. I^agged- 
right text requires fewer 
hyphenations, and its 
consistent word and 
letter-spacing give it a 
clean, even texture (see 
the figure “Running 
Ragged”). And bec'iiuse 

A Justifying Your the eyes stop at a different point in each line, it can actually be less fatiguing to I'ead 
Actions than justified text. 



Justified text, long 
preferred for its smooth 
appearance, is less 
readable when there’s too 
much space between 
words. Distracting "rivers” 
of white space can appear. 
This problem is especially 
common with narrow 
column measures. 

Letterspacing and 

hyphenation can help 
eliminate the problem. 



Justified text, long preferred 
for its smooth appearance, 
is less readable when there’s 
too much space between 
words. Distracting “rivers" 
of white space can appear. 
This problem is especially 
common with narrow col- 
umn measures. Letterspac- 
ing and hyphenation can 
help eliminate the problem. 



Appropriate use of 
letterspacing and 
hyphenation can 
dramatically improve 
the appearance of 



As for die odier iilignment options — centered and flush-right, ragged left — lx)th 
GUI be effective in small doses. Centering, for example, Ls ideal for short passages sucli 
as headlines. But lxx:ause centered and ragged-left text force you to hunt for the start 
of each line, they can be hard to read in large dases. 



justified type. Also 
note that because 



more text can fit on 
each line, the same 
amount of copy takes 
up less space. 
Adobe’s Melior 
typeface is used here. 



Type on Display 

Headlines and other large, attention-getting blocks of type are called display 
type. Showing attention to detail in display qpe is an important step in making 
documents look professionally typeset. 

With display type intended to grab the readei*’s interest, you might be 
tempted to use all capital letters for added oomph. Resist tlie urge. A mix of 
upper- and lowercase characters gives words an overall shape that aids in 
recognition; text set in all caps lacks these patterns. It’s generally better to 
capitalize only the first letter of important words, leaving conjunctions and 
articles such as and, in, and the lowercase. That way you won’t put undue 
emphasis on less important words. 



Once you’ve settled on case, concentrate on the space between characters 
and words. As 1 mentioned in the last chapter, mast fonts produce too much 
space between certain character pair's, especially in large upe sizes. You can 
impr'ove the look by tightening those sjDaced-out pairs, a pr'ocess called 
kennng. 

In smaller type sizes, kerning usually involves tightening only certain letter pairs, 
such as To or Ai^. But in large sizes, almost evw combination of characters is a 
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VMiclher a ragged-right margin is more 
readable depends in part on the contour, f>r 
of the right margin. A good rag has a rhythm, with 
text alternating between longer lines and shorter 
ones. The best tyjjographei-s ensure that each line 
ending contributes to the ttiargin’s profile, even if 
they have to break certain lines by hanrl. 



Whether a ragged-right margin is more 
readable depends in part on the contour, or rag, 
of the right margin. A good rag has a rhythm, 
with text alternating between longer lines and 
shorter ones. ITie Ijest typograpliers ensure that 
each line ending contributes to the margin’s 
profile, even if they liave to break certain lines 
by haiVtl. 



A Running 
Ragged 

In the paragraph on the 
left, notice how most 
lines hover around the 
same width, making the 
right margin look poorly 
justified, not ragged. 
When the word v;ith is 
brought down to the 
next line (right), the 
right margin assumes a 
more ragged contour. 
This example uses ITC 
New Baskerville. 



cancliclaie (see the figure “Kerned versus Unkerned”). Use the manual-kerning 
features in your desktoj) publishing program or word processor to remove space 
between characters until they are tight, but not touching. Also decrease the spaces 
between words. Just be sure to apply the same degree of kerning and word 
sjxicing throughout a document. Inconsistent spacing is worse than none at all. 

K variation on the letter spacing theme in headlines involves adding space 
between each character to obtain an aiiy, elegtint effect. Hiis letterspacing 
technitiue can be effective when used sparingly. Be sure to also add more 
space between words so they don’t iTin together, and avoid letterspacing 
heavy, condensed typefaces such as Adobe’s ITC Machine, 'fype set in Machine 
actually looks better when certain characters touch slightly, or k/ss (see die 
figure “Headline Spacing”). 

With body text, you usually let your word processor or publishing program 
end each line for you. With display type, however, you should take a more 
active role in determining line breaks. Good typographers end lines at logical 
stopping points, such as after a comma or a key phrase (see the figure 
“Breaking for Sense” on the next page). The best advertising typographers will 
also a|T[)ly tliis techniciue to Ix^dy text. 

In headlines containing trademark or copyright symbols, the .symbols are 
usually much too large and obtrusive. Use a smaller type size for the symbol 
itself, and then move the symbol so that its top ciligns with the top of the text 
(again .see “Breaking for Sense”). 



Kerned versus Unkerned 

In display type, neariy every character is a candidate for kerning. Here, space 
v/as removed between the Y and the o, around the apostrophe, between the y 
and the comma, between each w, and between the period and the closing 
quotes. A little less space was removed between the a and the y. Notice how the 
kerned headline uses less space. This headline v/as created v/ith Letrasefs 
LetraStudio display-type program, v/hich simplifies manual kerning tasks by 
allowing you to position individual characters by dragging them. 



You’ll say, “wow." 
You’ll say, “wow.” 
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Headline Spacing 

Top: Letterspaced headlines can create an airy, 
dignified effect, especially if you use a typeface 
with such elegant capitals as Italia's. Extra space 
between words keeps them from running 
together. Bottom: Heavy, condensed faces such 
as lie Machine don't letterspace well and are 
best set tight. Note the kissing T and 0, A and S, 
and S and T. In the bottom headline, the word 
spaces were tightened slightly, too. A period 
gives the slogan added authority. 



ELEGANT AND SPACIOUS 

TOUGH AS STEEL 



1DUGH AS STEEL 



The Form Factor 

One document that imposes unique typographic requirements is the form. 
Forms range in size and style from reply cards, with their blank lines for name 
and address, to Lix fomis, with their dozens of cubbyholes and instructions. If 
you use a databtise manager, you probably use on-screen fomis to enter and 
view data. 

A form’s primary purpose is to obtain and present information in a struc- 
tured format. The first step in creating that sense of order is to select clean, 
readable typefaces. Sans serif fonts such as Helvetica and News Gothic are 
particularly well suited to fomis (just iisk the IRS). Univers is another sans serif 
font tliat works well in forms. 



be 

18 



Breaking for Sense 

Readability of display type 
(here 18-point Futura Extra 
Bold) is improved by breaking 
each line at a logical stopping 
point. Extra leading before the 
final sentence adds emphasis. 
This example also shows how 
to deal with a large, distracting 
register mark: select it. and 
then choose a smaller type 
size (in this case, 8-point). 

Then move it until its top 
aligns with the top of the text. 



When designing fomis, group related information together. If the fomi will 
filled out by hand, leave enough space for people to write comfortably. Put 
to 24 points of space between each line, and make lines long enough to 

accommodate long 
n'cimes and addresses. 



Today and lomoiTow, fhe 
Soulhcom 300® will be 
there. Weguaronlee it. 



Today and tomorrow, 
the Southcom 300 
will be there. 

Weguaremteeit. 



Creating on-screen 
forms for data entry 
requires similar 
considerations, with 
an added twist: most 
laser printer fonts 
don’t have particularly 
readable screen fonts. 
The Mac’s screen 
resolution is roughly 
one-fourth that of a 
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hiser printers, and that's insufficient to render die subtleties of most fonts 
accurately. 

One solution is to use fonts designed for the Mac s screen, such i\s New York 
and Geneva. On laser printers, however, these fonts print {DcxTiiy. Tlie best 
method is to use separate forms for data entr\' and re{x:>rt printing. Use readable 
screen fonts such as New York and Geneva for on-screen data-entiy forms, and 
hiser-printer fonts for report-printing forms. 




Character Cautions 

One of the easiest wa>^ to make documents look typeset is to replace the Mac’s 
typewriter-like punctuation characters with ones typesetters use (see the sidebar 
“Type Tips” on the next page). 

A few more cautions: A\^id gimmicky' font styies such as shadow and outline. 
Also think twice about using the option that many programs provide. 

To create small caps, typesetting systems provide special fonts in which the small 
capitals are drawn to match the texture and line thickness of the large capitals. On 
the Mac, programs with small-c^ips options simply use a smaller type size for the 
small c'apitals. The resulting small caps have lighter s/e/?/ weights than the large 
ones, giving the text an uneven appearance. If you want to use small caps, 
consider using a font that provides true small caps, such as those in Adote’s 
Adobe Originals series. These fonts also provide a variety of fi'actions, ligatures, 
and other characters that are mainstays of professional, high-quality typography. 

Finally, avoid superimposing type over a gray-shaded background. 1 ype is most 
legible when it’s easily distinguished from the background; black-on-grey isn’t 
exactly a higb-contrast combination. 



Recommended Reading 

To learn more about typography, read the following books: Desig//i??g with 
Type, by James Craig (Watson-Guptill Publications, 1971); G?'apbic Desig/i for 
the Elect/vr/ic Age, by Jan >0C1iite (W^atson-Guptill Publications, 1988); Basic 
Typog/aphy, by John R. Biggs (Watson-Guptill Publications, 1968); Desig?? 
P/i?/cipies for Desktop Pahiishe/s, by Tom Lichty (Scott, Foresman and 
Company, 1989); and The Mac is Not a Typew)ite/\ by Robin Williams 
(Peachpit Press, 1990). 

Two more excellent sources of type tips are Adobe’s Fo?it & Fu/ictio/i catalog 
($6 from Adobe Systems, 1585 Charleston Road, P.O. Box 7900, Mountain View', 
94039), and the International Typeface Corporation’s free quaiterly, U&lc 
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(write to U&lc Subscription Department, International T^q^eface Corporation, 2 
Hammarskjold Plaza, New York, NY 10017). 

As you create and format documents, remember that the best typography is 
always appropriate to the message it conveys. Every^ formatting command you 
issue should be aimed at improving your document’s readability. Aaron Burns, 
chairman of the International Typeface Corporation, sums it up best: “In 
typography, function is of major importance; form is secondary; and fashion, 
almost meaningless.” 



Type Tips 



I acquired an appreciation for fine typography while 
working for Davis & Warde, a 100-year old printing 
company In Pittsburgh, where I learned the trade from 
old-school masters who wore visors and referred to 
text as "matter." Headline matter, body matter, it didn't 
matter — no job was too complex. There an 
apprentice typographer started out melting down old 
type into lead bars, and loading and unloading 75- 
pound font "magazines" Into Linotype machines. After 
six years, he (rarely she, in those days) became a 
journeyman. 

"You learned your trade through association with 
experienced people," said Bill Darney, who started as 
an apprentice in 1959, then graduated to shop foreman 
and later, vice president. 'There were shop standards 
for aesthetics and consistency you had to learn and live 
by — or die. Those standards are exactly what's 
lacking today. When you have so many people creating 
type in so many ways, (standards and consistency] fall 
by the wayside." 

The death of hot-metal type forced Davis & Warde to 
make the painful transition to "cold" type — big 
phototypesetting machines, later to be supplemented 
by Macs. They succeeded, partly because they knew 
the basics of quality typography that transcend 
technology. Here are some ways to follow that tradition 
on the Mac: 



❖ Use em and en dashes. Use these instead of double 
hyphens. To get an em dash (—) on the Mac, press 
Option-Shift-hyphen; for an en dash(-l press Option- 
hyphen. An en dash is used to express a range, 
standing for to between numbers or words. 

❖ Use true quotes. Press Option-] and Shift-Option-] for 
open and close single quotes; for double quotes, press 
Option-1 and Shift-Option-[. (Also, put commas and 
periods inside quotation marks; colons and semicolons 
go outside quotes.) Most word processors offer a smart 
quotes option that inserts the proper quotes as you 
type. Desktop publishing programs also offer a "convert 
quotes" option that causes the program to automatically 
convert quotes when you import word processing files. 

❖ Don't put two spaces after punctuation. Put only one 
space after periods, colons, and semicolons. 

❖ Don't use a lowercase I for the numeral /. Though 
similar on a typewriter, they look different in typo- 
graphic fonts. And because the I Is narrower than the 1 
in most fonts, using the I will misalign number columns 
in tables. 

❖ Hyphenate judiciously. Make sure words break correctly 
— between syllables. Try not to end more than two or 
three consecutive lines with hyphens, and avoid two- 
letter divisions (on-ly, un-tll). El 
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Summary: 

✓ Fonts and type play large roles in the Macintosh world, making an awareness of typographic basics 
especially important. 

✓ The first step in choosing the appropriate typeface involves choosing between san-serif and serif 
designs. 

✓ To arrive at the ideal line length, strive for an average of about 8-1 1 words per line. 

✓ Body text generally looks best when you choose a program's autoleading option. Consider setting 
headlines with no extra leading. 

✓ Justified body text can be prone to distracting rivers of white space, which you can eliminate with 
judicious hyphenation and letterspacing. 

✓ In display type, almost every character combination can benefit from some kerning. 
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Chapter 7 

Database 

Management 




In This Chapter: 

✓ The basics of database management. 

✓ A look at the types of fields data managers provide. 

✓ Details on how to locate data in a database. 

✓ An introduction to creating "personalized" form letters. 

✓ Single-file versus relational databases: which will meet your needs? 

✓ A look at some specialized database programs. 



L ife is filled with facts to file. In any office, near the ‘You don’t have to be 
(crazy to work here, but it helps” sign, file cabinets entomb paper that has mn 
the course from in-box to out-box. Rolodex files swell vsith cards and Post-it notes 
spread like moss on the surface of an overcrowded folder holder. And “while you 
w^ere out” messages stack up in a comer, each one a clear reminder of you 
were out. 

If this describes your workplace, the notion that a computer can get you 
organized and keep your head above paper can be enticing enough to inspire a 
purchase. But this inspiration is often built on the vague idea that computers have 
miraculous powders of oi;ganization, that |DUtting one on your desk will somehow 
give you one-key access to those tedious tidbits you have to root for now. 

Speed, disk storage, and ei’aserless revisions do give a computer pow^eiful filing 
capabilities — w'hen they’re tap^Ded by a ckitabase manager. These electronic file 
clerks let you store, soa, retrieve, revise, and print information. You can store an 
entire file drawer of facts and figures on a fioppy disk, and loc'ate any one of them 
in the time it w^ould take you to open the drawer. 

But a database manager isn’t a panacea for organizational ills. For one thing, a 
computer database can’t create itself. You have to decide how to organize your 
information and then set up the database manager accordingly. And information 
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A Matter 
of Record 

in a database, a field 
is a single piece of 
information for an 
entry: together, the 
fields for an entry make 
up a record. Here, the 
top window shows a 
single record from a 
Microsoft Works 
database. The bottom 
window shows five 
records displayed in a 
spreadsheet-like, row- 
and-column format. 




[First Name 
[last Name [Smith^ 
FriTlelMs. 



|Zip|70l0t 
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cl(K*.sn’t file itself in a database; you (or someone else, if you’re lucky) have to set 
aside time for the tedious task cTilled data entiy. A database may allow effortless 
retrieval, but it requires endless maintenance. 

Data Basics 

Unlike a file folder, database managers don’t let you stuff information anywhere 
just to get it out of sight. They hold data within a rigid structure, and planning that 
structure is the most important step in setting u\) your database. You c;in 
reorganize an electronic database after you’ve entered data, but it s not much 
easier than ro)rganizing a paper filing system. 

A database structure is formed by two building bk)cks: records. A 

field is a single piece of information for an entiy; together the fields for an entiy 
make up the record (see the figure “A Matter of Record”). In a database vei*sion of 
a Rolodex, for example, all of the information on a single card is a record and eiich 
element — first name, last name, comjxiny, zip code — is a field. When you define 
a database’s su*ucture, you create fields and give each one a niune that reflects its 
contents, such as First Name or Street Address. 

In addition to defining the stmcture, creating a database involves spedl>ing 
how infonnation will be presented on screen. ITie screen layout of fields imd 
their names is called ixjbrm. Most programs provide a preset, qtiick-and-diiiy 
form layout to use when you just can’t wait to siait entering data, and also let 
you design youi’ own forms that mimic the paper forms you’re tiying to avoid (see 
the figure '‘In Fine Form”). Macintosh database managers tend to ofler more 
design options than a decorator supply house, allowing you to ch(X)se fonts and 





In Fine Form 

Many Mac database 
managers provide 
layout features that let 
you create sophisticated 
forms for data entry and 
reporting. This invoice 
form was created using 
the powerful form- 
design features in 
FileMaker Pro. The 
bottom window shows 
the form in FileMaker 
Pro's layout mode. Note 
the tools (at left) for 
drawing shapes and 
creating text items, and 
the rulers for aiding in 
precise positioning. 
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styles, draw lines and boxes, and add graphics, such as company logos. Many 
databcise managers also let you view and enter data in a spreadsheet-like, row- 
and-column fonnat. 



Different Fields for Different Yields 

Database managers provide dilTerent types of fields for dilTcrent kinds of 
information. All data managera offer two basic types. TextJielcis\\^A letters, 
numbers, and any other keyboaicl character. Number, or numeric, fields hold 
numeric values — an employee’s hourly wage in a personnel database, or a balance- 
due value in an accounting database. 

Most data managers provide additional field types. Daie fields \\o\6 only date 
values. Picture fields \\ok\ graphics that you paste in from the Clipboard. Logicctl 
fields hold only one of two values: yes or no. For instance, you might create a logical 
field called Past Due, which would indicate whether a client’s account was paid up. 
formula fields obvdin their values not from the keyboard, but by processing viilues 
in other fields according to a formula you specify. One typical formula field is a 
Gross Pay field that multiplies the value in an Hours Worked field by that of an 
Hourly Wage field. 

One way to improve your accuracy in data entry' is to use a program that leLs you 
assign range checking vd\ues to fields. You might specify, for example, that an error 
message be displayed if someone enters only five digits in a Social Security Numlxr 
field. If your company opened in 1990, you could tell the data manager to reject 
employee liire dates earlier than Januaiy 1, 1990. 

If te.xt fields can hold any character, why are there special fields for numbers, 
dates, and yes or no values? One reason is to guard against inaccuracy'. Most 
database managera won’t let you store a text value in a numter field, and would, 
therefore, thwaii someone typing a lowercase /for the number 1, or an upjXYcase O 
for a zero. Similarly, a program that provides date fields rejects entries that aren’t 
valid dates. And having numeric fields simplifies generating tottils and subtotals 
in reports. 

Better database managers offer data-entry^ shortcuts that cut down the amount of 
typing you need to do for some fields, thereby reducing the chance for error. Some 
programs can automatically copy a given field’s value from the last record you 
entered. Others let you specify a preset value for a field when you’re creating it. 



A Sorted Tale 

Using appropriate fields is also impoiiant when it comes to sorting data. Say you 
want to sort an employee database according to each employee’s date of birth. If 
you stored the birthdate values in a text field, your database manager would place 
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A New Levels 
of Sorting 

This FileMaker Pro 
database is being 
sorted on three levels: 
first by state, then by 



values beginning 
with December 
ahead of those 
beginning with 
September, because 
D precedes S. VC-lien 
you use a date field, 
however, the 
program recognizes 
that September 
precedes December, 
and sorts your 
records accurately. 

A database 
manager’s ability to 
sort information in 

alphabetic or numeric order makes your data more useful by letting you look 
at it from different perspectives. In a personnel database, you can view a list of 
employees sorted according to salaries, date of hire, or number of sick days 
taken. You can \dew a database of videotapes according to title, star, running 
time, or genre. 




zip, then by last name. 
The rising bars next to 
each field name denote 
an ascending 
(A-Z) sort. 



But what if you want to view an employee list organized by salary' within 
each department, or an alphabetized list of horror movies presented in the 
order they were made? That’s where sorting levels come in. Most database 
managers let you sort data according to multiple levels: last name, then first 
name; last name, then first name, according to hire dates, according to 
department; last name, then first name, according to age group and income, 
sorted by city. Multiple sorting levels multiply the angles from which you can 
view your data (see the figure “New Levels of Sorting”). 




Golden Retrievers 

Unlike the file cabinets I have known, a database manager doesn’t teleport 
information it receives into the Twilight Zone. When you want to find something, 
you can do so in a few ways. The simplest is browning: moving from one record to 
the next, either to view the records you just sorted, or to admire how much better 
they look on a screen than in a box of index cards. Wlien you locate the record 
you want, you can alter it or just move on to the next. 

Wdren youre looking for something specific instead of just browsing, you 
use wbat are called search specifications or search cfiteria, phrases that tell 
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Search for Data 

Many Mac data 
managers, including 
FileMaker Pro (top), let 
you search for data by 
typing the values 
you're looking for in 
the appropriate fields. 

Here, a search is 
being specified for all 
contacts in California 
that did not receive a 
Christmas card. Also 
note the variety of 
search operators at 
the left edge of the 
window. At bottom, a 
quick-and-dirty search 
method from 
Microsoft Works. 




your database manager 
what to look for. A 
search can be simple 
(“find Dave Byrd’s 
record”), complex (“find 
all male employees in 
accounting earning 
more than $35,000”), or 
downright impossible 
(“find all Reds fans in 
Oakland”). 

W'lien you perform a complex search, you use search operatots, characters like 
the greater-than and less-than signs (> and <), to find entries alx)ve or below a 
certain value. You also use the logical operatots AND, OR, and NOT to combine 
search criteria. In the complex search example above, the logical AND appears 
5vice: “find all employees whose Sex field is male x\ND wdiose Department field is 
accounting AND wiiose Salary' field is greater than 35,000.” With the logical AND, 
all the criteria must he true for a given record to be considered “found.” With a 
logiGil OR, only one need be true; “find all clients in Minneapolis OR St. Paul.” 

Fortunately, complex searches aren’t complex to conduct. Most Mac database 
managers provide dialog boxes that make perfoirning complex searches a matter 
of clicking the desired options, typing tlie data you’re looking for, and then 
clicking OK (see the figure “Search for Data”). 



Find Nent Field That Contains: 



Maryellen 



^ Search Tent Fields Only 
[ Cancel ] |Flnd Nent 
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'nne results of all this searching is usually a report, a printed copy of the 
records meeting your search criteria, sorted in a specific order. \Xdiile a report 
can be a form that shows just one record, it’s more typically a colwnnar report 
showing many records, with each field in its own column and each record in 
its ow'n row, like baseball team standings or stock exchange tables. 



A Merger of the Mails 

Between ho^\\ngStarSearcbm{\ haunting the Ibnight Show, how does Ed 
McMahon find time to [personally address those publisher’s giveaway mailings? 
He’s discovered mail me/ge, a variation on the reporting theme that involves 
merging a stock form letter with a database to produce “personal” form letters. 
Mail merge is often performed with poweiHil word processors like Microsoft 
Word, but a database manager that lets you create lengthy text items on a form 
can also do the job. 

With mail merge, you first type the stock portion of a letter, inserting field 
names where the custom text will apjPear. Using conciitiotial statements as 
IF.. .THEN, you can create diflerent letters based on information in the database, 
congratulating cJienLs with paid-up accounts, or telling clients whose accounts are 
oveixiue to reach for tlieir checkbooks. 



Let's Get Relational 

W'lien searching for a database manager, you’ll run head-on into the brick wall 
known as relational database management. Though the tenn causes great 
confusion, the difference between the rtvo types of databa,ses is actually simple. 
Tlie type I’ve discussed so ftir is tlie single-file, ox fiat file, database, wiiere one file 
contains all the fields and records in the database. A relational database, however, 
comprises two or more files linked by the database manager to allow one file to 
acce,ss data in the others. Relational databases also provide the most headaches 
for newcomeiPi to computer databases. 

Unlike a single-file databa.se, a relational databa.se isn’t easily com[Pared to a 
real object like an index-card file. If you squint and pretend, however, you can 
compare it to a cross-referenced filing system. In such a system, an employee’s 
personnel entiy might say “see the payroll file for this employee’s salary histon’.” 
In the pa\Toll file, each employee salaiy histoiy could be accompanied by a note 
.saying “see the personnel files for this employee’s addre.ss and Social Security 
numl^er.” By cross-referencing the two files, you eliminate the need to store 
each employee’s address and Social Security number in the payroll file and the 
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’’ File Edit Form Organize 




Engineering 

Department: 

Linda Knabe 
Name 



1 05 Haymaker Road 
Address 

Allen Park Ml 

City Sta 



99450 

Zip 



Personnel 



ConMan 

Consolidated Manufacturing 



Personnel 
Department 



A Filing Pictures 

This Microsoft File 



her payroll information. ^X''hen employees leave, you can 
ences to them by deleting their records in just one file. 



need to store payroll 
information along 
with the personnel 
histoiy (see the figure 
“Filing Pictures”). 
Elimination of 
redundancy is a 
relational database’s 
strong suit. 

/Vnother relational- 
databiuse plus is that 
cro.ss-referencing is 
automatic. An 
emjDloyee’s address 
and Social Security 
number can apjX‘ar on 
screen next to his or 
exj)Linge all refer- 



database stores 
personnel information, 
with picture fields 
holding the employee 
picture and signature. 
File is one of many 
database managers 
that lets you store 
pictures and create 
forms that resemble 
paper forms. 



But these strengths don’t mean that eveiy data-management task demands 
a relational program. Unfortunately, there is no shaip lx>undar\' separating 
single-file applications from multifile applications, so deciding when to make 
tliat leap can be dilficult. As a rule, consider a relational data manager such as 
Acius’ 4th Dimension or Fox Software’s FoxBASE+/Mac when the data you’re 
storing could be used in more than one way, or when you find that you’re 
entering the same infonnaiion in separate files. If those programs are too 
daunting (and they can be), consider Claris’ FileMaker Pro. Technically 
speaking, it’s a flat-file database manager; however, it provides a lookup 
feature that allows one file to access data in another. And it’s far easier to learn 
and use than a full-blown relational program. 



At the head of the relational data management class are applkatiom 
ge//en//o/y, programs that enable you to create data-management applications 
tailored for specific tasks such as inventory' management or client billing. Such 
applications, often custom designed for a single company, allow people who 
don’t need to understand tlie technicalities of data management or file 
structures to use the infoimation on the database. 



With an application generator, someone sets up the needed file structures, 
relationships, range-checking routines, and .search-and-son specifications, and 
then ties them all together with (ideally) self-explanatory pull-down menus and 
dialog lx)xes. The adwintage: anyone can use the application immediately, without 
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having to master the data manager, 'fhc drawback: a change in rejiorting 
needs or business practices requires that the application be modified, and that 
could biing work to a halt while the changes are made. 



Variations on the Theme 

Even- database manager handles the details of field formatting and range 
checking in its own way, but most work within the standard framework of fields 
and records. There are some interesting exceptions. Foremost among them is 
Hypei'Card, Claris’ “software construction set” that Aj^iDle includes with the Mac. 

As we’ll see in Chapter 9, HyperCard much more than just a database manager, 
but it certainly c'an sort, search, and store, and many Mac users have embraced its 
ability to be customized. 

Another filer with a twist is Symmetiy Corporation’s FictureBase, an “ait 
manager’ that can keep track of a libraiy of graphics. You assign keywords to 
pictures — Outdoor Scenes, Company Symbols, and so on — to use for searching. 
FictureBase includes a desk accessors' named Retriever that lets you search for 
and retrieve gi'aphics from the libraiy while using another program. 

If you’re determined to replace your Rolodex with sometliing a bit more 
electronic, check out Fower Up Softw'are’s Address B(3ok Flus or Portfolio 
Systems’ DynoDex. Both are simple data managers that can also dial the phone for 
you (provided you have a modem). The Dynodex package even includes 100 
sheets of Dynodex paper, alphabetized divider tabs, and a six-ring binder with a 
see-through sliixover for custom cover designs and labels. A binder is optional for 
Address Book Plus. Several free or shareware address book prognims are dso 
available. 

And as we saw in Chapter 4, spreadsheet programs make seiviceable database 
managers, thanks to their sorting and searching features and their libraries of 
fijnctions for manipulating data. But where most true database managei's allow 
you to store as much data as will fit on disk, most spreadsheets allow you to store 
only as much as will fit in memory'. Tiy to maintain a huge database using a 
spreadsheet program, and you risk mnning out of memoiy or at the veiy least, 
slowing the spreadsheei program to a cniwl. Most spreadsheets also lack the built- 
in error checking features that data managers provide. You am constmet error- 
checking routines youi'self by creating formulas, but if you must resort to doing 
that, chances are you’d be better off using a database manager to begin with. 

Before shopping for a database manager, first assess the way you work with 
infomiation now, then tiy to find the program that will make the transition to 
electronic filing as smooth as |X)ssible. If you need to create data entry^ forms that 
resemble their paper counterpans, you’ll need a program with complete form- 
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layout features, such as FileMaker Pro. For comple.x accounting or inventor}' 
applications, a relational program such as 4th Dimension is in order. For maintain- 
ing a mailing list, a simple filer such as Software Discoveries' RecordHolcler Plus 
may be all you need. For simple mail merge tasks, consider an integrated program 
such as Microsoft Works. 

A database manager am streamline your filing, provided you realize it isn’t a 
surefire cure for disorganization. If you learned filing from Oscar Madison, that 
slob’s slob of a spoiiswriter from the Odd Couple, your records will be as 
disorganized electronically tts they were on paper. 

And some tasks are better handled on paper. Flij:)ping through Rolodex cards is 
still often faster than typing search criteria. /\nd until the Mac has a sauce-proof 
keyboard, recipes belong in aird files and cookbooks. Don’t try' to shoehorn the 
computer into areas of your filing life that work efficiently now. 



Summary: 

✓ A database may allow effortless storing, sorting, retrieving, revising, and printing of information, 
but it requires endless maintenance. 

✓ The most common type of fields used in a database are text fields for holding letters and numbers, 
and number fields for holding numeric values. Other fields hold data values and graphics. 

✓ You can locate data in a database by browsing, or moving from one record to the next; or by 
using search criteria, which tells your database manager what to look for. 

✓ Mail merge is the process of merging a form letter with a database to produce "personal" 
form letters. 

✓ In a flat-file database, one file contains all the fields and records in the database; relational 
databases use two or more files linked by the database manager to allow one file to access data 
in others. 





Chapter 8 

Graphics 



In This Chapter: 

✓ A look at the two basic types of graphics programs: bitmapped and object oriented. 

✓ An introduction to image processing programs. 

✓ A comparison of drawing and painting programs: pixels versus objects. 

✓ Deciding between a paint or draw program. 

✓ Creating three-dimensional images. 

✓ The pros and cons of various graphics file formats. 



W ord pHKcssors mighi be the .Macintosh world’s most popular applica- 
tions, hut graphics programs are the most appealing. Stan up a word 
processor fora few friends and they’ll probably show lukewarm interest. But fire 
up a graphics j^rogram mid watch them line up for their turn at the mouse. People 
who would never dream of standing in front of an easel and canvas suddenly 
liecome artists-in-training, spilling paint all over the screen. 



Perhaps graphics programs are enticing liecause people view a computer as a 
tool for calculating, not an artistic medium. Or maylx.' it’s the sense of experimen- 
tation that draws you in. .Move the mouse, get a circle. Oops, erase that mistake. 
Hey, the little spray can works just like a real one. 



Ever since MacPaint blazed the trail in 1984, gniphics programs have lx,'en 
instmmental to the Mac’s success. Indeed, there are more ways to create images 
with the Mac than there are to process words — protif of the machine’s graphical 
bent. In this chapter, I’ll explore .some of the technicalities behind .Macintcxsh 
graphics and spotlight the features you’ll find in the current crop of graphics 
programs. .And because not every'one has aitistic aspirations. I’ve included some 
tips on other ways to put graphics software to work (.see the sidebar “Ten Ways to 
U.se a Graphics Prognim” on the next page). 



(Co7iiimwci on page 1(H)) 
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Ten Ways to Use a Graphics Program 



You don't have to be a modern-day Monet to 
benefit from a graphics program. Here are some 
project ideas for using paint or draw programs (or 
both) for something other than painting or drawing. 

1. Spruce up a business graphic. The graphs and 
charts created by programs like Microsoft Excel, 
Informix's Wingz, and Ashton-Tate's Full Impact are 
actually object-oriented drawings. You can use the 
Clipboard to move them into a draw program for 
further polishing, such as replacing the bars in a bar 
chart with icons representing the data (for example, 
using automobile icons in a car-sales chart). 

2. Make quick-reference cards. Can't remember 
which dialog box contains that certain option or which 
menu holds the command you need? Use the Mac's 
snapshot feature (press Command-Shift-3) to create a 
MacPaint image of the screen, then annotate the image 
with text. Print the result and you have a custom quick- 
reference card. The Mac names snapshot files ScreenO, 
Screeni, Screen2, and so on, through ScreenQ. (After 
that, you must rename or delete snapshot files to take 
more.) To capture color screens or pulled-down menus, 
you'll need a special utility, such as Mainstay's Capture. 
(Snapshots work a bit differently in System 7.0: the 
snapshot files are in PICT, not MacPaint, format, and 
they're named Picture 1, Picture 2, and so on. Also, the 
snapshot feature can capture color screens, although it 
still can't capture pulled-down menus.) 

3. Make a start-up screen. You can replace the 
"Welcome to Macintosh" message with any Image you 
like. Many paint programs, including MacPaint 2.0 and 
SuperPaint 2.0, can create start-up screens. The 



image must reside in the System Folder and be named 
StartupScreen. 

4. Create a logo for a database form. Most database 
managers let you create custom forms and paste 
Images from the Clipboard into your form designs. 
Use this technique to add your logo to a form; create 
the logo In a program, then copy and paste it into 
the form. 

5. Retouch scanned images. You can use any paint 
program to retouch a scanned Image saved in MacPaint 
format. To retouch a grey-scale Image saved In TIFF 
format, you'll need a program that can handle TIFF files. 
All color paint programs can, but for serious electronic 
retouching, you'll want an Image processing program. 

6. Create special text effects. It's easy to stretch or 
condense text by using a draw program In conjunction 
with a desktop publishing program or word processor. 
First, type the text using the draw program. Next, select 
the entire block of text (not its individual characters) 
using your draw program's arrow-shaped selection tool 
and then copy the selection to the Clipboard. Switch to 
a word processor or publishing program and choose 
Paste, and you have a picture of the text that can be 
resized (see the figure 'Transforming Text"). If you 
don't have Adobe Type Manager, the resized text will 
probably look ragged on screen, but it will print with 
sharp edges on a PostScript printer, GCC Personal 
LaserPrinter, or Apple Personal LaserWriter LS or 
StyleWriter. Note that this technique may not work with 
every combination of word processor and drawing 
program. For example, when you paste MacDraw II text 
into Microsoft Word or MacWrite II, it appears as 
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Transforming Text ► 
At top is the text (18*point New Baskerville) as it appears in the 
draw layer of SuperPaint 2.0; at bottom, the stretched text in a 
PageMaker document. Note that you can't edit a picture of text: to 
correct a typo or change the text, you'll need to return to the drawing 

program. 



conventional text, not as a graphic. This problem 
doesn't occur if the original text is created in SuperPaint 
2.0 or Drawing Table. 

7. Make a poster. Most draw programs can print 
poster-size drawings by tiling — printing sections of 
the drawing on individual pages that you attach to 
each other. You can use this feature to create large 
posters — up to 81 square feet in Canvas. However, 
some programs limit maximum type size to 127 points. 

If you need larger text, use the previous tip to stretch a 
picture of text to the size you need. 

8. Create a publication. With their rulers, line-drawing 
tools, and alignment features, draw programs make 
serviceable DTP programs, especially for small jobs 
such as brochures or one-page fact sheets. Canvas and 
MacDraw I1 1.1 even have spelling checkers. 

9. Create a presentation. MacDraw I1 1.1 provides 
several features for creating overhead transparencies 
and slides. Electronic Arts' Studio/1 (for monochrome 
Macs) provides impressive yet easy-to-use mono- 
chrome animation features. Studlo/1 and Studlo/8 also 
include a slide-show application that lets you move from 
one image to the next by clicking the mouse. You can 
also specify special transition effects, such as 
dissolves and wipes, between images. With a dissolve 
effect, one image fades out while the next fades in; 




with a wipe, one image appears to push the previous 
one off the screen. 

10. Modify clip art. Many companies sell libraries 
of canned illustrations that you can use In desktop 
publications. Instead of just using a clip art drawing 
as is, copy it to a graphics program and personalize it 
— add some shading or flip it horizontally. Or 
autotrace a bitmapped clip art Image to improve its 
appearance. C51 
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Different Brush Strokes 

Graphics programs come in two basic flavors: hiimappedmdi object onented. 
Because of their diflerent approaches to storing and |:)rinting images, each is 
suited to specific purjX)ses. Some programs combine botli approaches. In any 
case, understanding the differences between bitmapped and object-oriented 
graphics is an im(X)rtant firat step in choosing graphics software and using it 
effectively. 




Bitmapped graphics, or paint, programs store images its a series of bits — ones 
and zeros — in the Mac’s memory^ With montjchrome (black-and-white) paint 
programs such as .MacPaint, each screen dot, in phtj in an image con*es|X)nds to 
one bit in the Mac s memoiy. If a dot is black, its bit is a one; if a dot is white, it’s a 
zero. Hiink of a sheet of graph pajDer. Each st[uare is a bit, and you create images 
by darkening some scjuares and lea\ang othera white. 'lb change part of the 
drawing, you change its black squares to white ones, and vice versa. 



Color paint programs such as Super.Mac’s PixelPaint woi*k similarly, except they 
assign more than one bit to each pixel. It’s its if you laid several sheets of graph 
paper on top of each other, and selectively blackened squares on each layer, llie 
on-off combinations of a pixel’s bits tell the .Mac what color tliat pixel is (see the 
figure “Bitmaps veraus Objects”). 



Darkrooms on a Disk 

Clase cousins to paint programs are b//r(('e p/vcess'b/g pro^dms such as 
Letraset’s ImageStudio or ColorStudio, Adobe Photoshop, Silicon Beach’s Digital 
Darkroom, or MicroFrontier s Enhjince. Like color paint programs, they work with 
bitmapped images containing multiple bits per pixel. But image processing 
programs are designed for retouching and modifying scanned images (see 
Chapter 39 For an introduction to scanners). Digital Darkroom, Enhance, and 
ImageStudio work with grey-scale images, allowing you to adjust brightness and 
contrast, retouch flaws, create special effects, and choase from a variety of 
halftoning options to gel the best passible output. 

On .Macs with color or grey-scale video hardware, these programs display true 
shades of grey. On monochrome Macs, they simulate grey by combining black 
pixels and white pixels into patterns, a proce.ss called dithetwg (see the figure 
“True Grey” in Chapter 1). 

Photoshop and ColorStudio can also work with grey-scale images, but color is 
their forte. Ibey provide all the image prexessing features I just mentioned, plus 
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BITMAPS VERSUS OBJECTS 




A bitmapped graphics program such as MacPaint maps screen pixels to bits 
in the Mac's memory (1 bit per pixel for monochrome programs, 8 bits for 
grey-scale and most color paint programs, 24 bits for high-end color 
programs). The on-off combinations of those bits specify each pixel's color. 
A drawing program such as MacOraw stores QuickDraw instructions that 
describe the image. Regardless of the type of program it was created in, a 
graphic, like all Mac screen images, is displayed on the screen as a 
bitmapped image. 




options for adjusting an image’s color balance and printing a color sepimuion — 
four pieces of film that break an image into cyan, magenta, yellow, and black layers. 
Professional printers use these separations to produce the |:>lates used to print 
color images on printing presses. Until recently, features like these were available 
only on ultraexpensive graphic arts workstations. Now' they’re available on 
ultraexpensive .Macs. T'o use these features eflectiv^ly, you'll need a fast Mac, such 
as an SE/30, LC, ora memlxM* of the II family, with .several megtibyies of memoiy 
and a 24-bit vuieo /v>/7/r/like SuperMac’s S|x^ctrum/24 or Apple’s Video Card 
8*24. And to be able to store the colossal files that such products create, youil 
want a high-capacity hard disk and perhaps some compfvssion hardware such as 
SuperMac’s SuperScjueeze board, which SuperMac .says c'an compress images by- 
ratios of up to 65 to 1, resulting in storage space savings of up to 98 percent. 
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8 Bits, 24 Bits, 32 Bits, Hike! 

Tlie first color paint and image pr(x:cssing jDrograms allowed you to work with 
up to 256 coloi*s or grey shades at a lime. That was adequate for grey-scale images, 
but not enough to display color images with photographic realism. Tlie Mac II’s 
original color vidc\) board couldn’t work with more than 8 bits per pixel, nor could 
the original version of Color QuickDraw, the fundamental graphics routines built 
into color Macs. Kighi bits can be on or off in 256 different combinations — hence 
the 256-color limit. 




In 1989, Apple released its 32-bii QuickDraw system softw'are, which allows u|:) 
to 32 bits to be :tssigned to each pixel. 32-bit QuickDraw paved the way for 24-bii 
video boards and for paint programs that give you direct access to over 16 million 
hues. A Mac equipped with 32-bit QuickDraw, a 24-bit video board, and a 24-bit 
paint program such as SuperMac’s PixelPaint Professional can display images with 
startling realism. 




You may have noticed an 8-bil discrepancy loetween 24-bit color and 32-bit 
QuickDraw. Those extra 8 bits arc re.serv^*d for an optional work area, the alplxi 
channel. Some programs don't use the alplia channel at all. Others, including 
Photoshop and ColorSiudio, let you use the alpha channel to create a mask that 
protects pan of an image from modifieation. For example, before working on the 
background in a photograph of a car, you might first create a mask for tlie air to 
avoid accidentally altering it. 



Tlie new QuickDraw is built in to the ROM chips of the Mac LC, Usi, Ilci, and 
lllx. To use it with other Mac II models and the SE50, you need Apple’s 32-bit 
QuickDraw file and System 6.0.3 or later. You can get both from an Apple dejiler 
or a user group. There were some significant bugs in the initial release of the 32- 
bit QuickDraw file; for reliable results, use veraion 1.1 of 32-bit QuickDraw along 
with System 6.0.5 or a later version. System 7.0 contains 32-bit QuickDraw. 



Drawing Distinctions 

\X4ien you create an image — such as a circle — with a paint or image prcKess- 
ing program, as soon as you release the mouse button the circle loses its identity 
as a circle and becomes simply a series of pixels. You c'^an’t change the circle’s size, 
line thickness, or any other characteristics; instead, you must erase its pixels and 
create a new circle. 

Not so with images created by an object-oriented, or draw, program. Programs 
such as Claris’s MacDraw II and MacDraw Pro treat images not as a series of bits, 
but as a series of drawing instmetions for QuickDraw. \X4ien you draw a circle, the 
program stores a set of QuickDraw instmetions describing the circle’s characteris- 
tics. To change the circle’s size, you simply select and resize it. llie program then 
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updates the circle’s QuickDraw instructions. In essence, you create images not by 
blackening squares on graph paper, but by creating instmctions that tell your pen 
— the electron Ix^am in a monitor, the print wires in an ImageWiiter, or the laser 
in a LiserWriter or typesetter — how and where to move. 

The same pixels-versus-objects issue also applies to text. With paint programs, 
editing or reformatting text means retyping it. Draw programs let you use the 
same editing and fomiatting techniques as a word processor. 




Hard Copy Differences 

Another big dilTerence bem^een paint and draw programs tecomes evident 
when you print images, especially on a laser printer or typesetter. With paint 
programs, images are tied to a specific resolution, or numlx^r of dots per inch 
(dpi). A paint image’s resolution generally matches that of the Mac’s screen — 72 
dpi. Print a 72-dpi image on a 300-dpi L^serWriter, and you’ll notice jagged-edged 
text and shapes. (You can even out the jaggies somewhat by using the Page Setup 
dialog box’s Smoothing option, but the results still aren’t great.) 

Some paint programs let you create bitmaps with up to 300 dpi, but that isn’t a 
perfect solution either. For one thing, a 300-dpi image is still locked into a specific 
resolution. For another, 300-dpi bitmaps devour memor\^ and disk space — an 
8 '/’-by- Tl -inch monochrome image uses about a megabyte. The storage toll 
increases for color and grey-scale images. 

ImageWriters are prone to a subtler problem when printing bitmapped images. 
>X'1ien you choose the ImageWriter’s Faster or Best print-quality options, the 
ImageWriter prints roughly 80 horizonral dots per inch. V^lien you print a 72-dpi 
bitmapped image on an ImageWriter, the slight difference in resolution can cause 
bitmapped images to appear distorted, compressed by about 13 percent — not a 
lot, but enough to turn a circle into an oval. The solution: select the Tall Adjusted 
option in the Page Setup dialog box. Tall Adjusted compensates for the difference 
in resolution, but at a price: text is widened along with the adjusted picture. A five- 
inch column of text expands to over 5 'A inches. 

Images created witli draw programs, on the other hand, tend to u.se far less 
disk space and memor>', and they’re not tied to a specific resolution. You can print 
the same image on an ImageWriter, LaserWriter, or 2540-dpi Linotronic typesetter 
and get progressively better results. You’re playing back the same drawing 
instmctions each time you print, but with a progressively sharper electronic pen. 

Object-oriented graphics can also be resized without the distortion and 
undesirable patterns bitmapped graphics are prone to. And because draw 
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programs know that text is text, they can take advantage of the tack-sharp outline 
fonts used by PostScript primers, Adote T>pe Manager, and Apple’s Sy-stem 7.0. 
(See Chapters 25 and 35 for details on printer font outlines.) 



Paint or Pen? 

So how do you decide w'hether you need a i)ainl or a draw program? A paint 
program is the t(x)l of choice when you need to create images with photographic 
details, fine shading, or bmshlike effects. Paint and image processing programs are 
also ret|uired for working witli scanned images, since these are always bitmapped. 

.All paint programs also pro\ide tools for drawing simple shapes, for selecting a 
jxinion of an image to move or copy to the Mac’s Clipboard, and for zooming in 
on an image to work with individual pixels. Simple monochrome paint programs 
offer a variety of brush shapes, a pencil tool, and a spray can for creating on-screen 
graffiti. Advanced color paint programs provide these tods as w^ell as tools for 
obtaining charcoal and watercolor effects. 

Draw j^rograms are better suited to crc^jiting line drawings such as architectural 
floor Ilians, newspaper graphics, and technical drawings. Programs like Deneba 
Software’s Canviis and Claris’ MacDraw II and MacDraw Pro provide features that 
help you create drawings to scale. In most draw programs you’ll also find dimen- 
sioning features that automatically display an object’s dimensions in your choice 
of meiLsuiing systems. Layering features let you divide a drawing into layers you 
cxin selectively show' or hide, and symbol libraries let you store and retrieve often- 
used shapes. MacDraw 11, MacDraw Pro, and Canv'tis approach the pow'er of 
computer-aided design, or CAD, programs — sophisticated drawing programs 
used by engineers and architects. CAD is covered in detail in Chapter 16. 

Adobe Illustrator, Aldus FrceHand, and MacDraw Pro approach drawing from 
the standpoint of a graphic designer or technic'jil illustrator, not a draftsperson. 

'llie technical illustrations you see in Maaivrld \vc\(\ in this book (such as the 
figure ‘‘Bitmap versus Objects”) are produced using FreeHiind or Illustrator. You 
won’t find automatic dimensioning or symbol libraries in these programs, but you 
will find extensive text-manipulation features that let you take Hill advantage of 
PostScript’s printing prowess. For e.xample, all three programs can create 
graduated Jills — patterns in which one shade smoothly blends in to anotlier. 

(The shading that ajDpears behind many of the illustrations in this book is a 
graduated fill.) Tliese programs can also bind text to an arbitrarily shaped path — 
handy for printing text in a circle on the lalx?l of a phonograph album. The figure 
“Crazy Characters” shows other text effects both programs can create. 
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Crazy Characters 

Aldus FreeHand and Adobe Illustrator 
88 let you create interesting text 
effects. At top is a zoom effect: below 
that, text bound to a curved path; at 
bottom, a stroke-and-fill effect, in 
which characters are outlined with one 
type of pen (here, a 1 -point-wide black 
pen) and then filled in with a color or 
pattern. The reflection effect was 
created by duplicating the words 
Stroke&Fill and then using FreeHand’s 
reflect tool to create a mirror image 
below the original text. Finally, the 
skewing tool v/as used to angle the 
text's reflection. 





Illustrator 3.0 also lets you “dissect” Type 1 printer font outlines to reshape 
characters — perhaps to create a company logo or package design. Version 3.0 of 
FreeHand and of Deneixt Software’s Canvas, both due for release in ilie spring of 
1991, can also dLssect Type 1 fonts. (See chapters 35 and 36 for details on Type 1 
fonts.) 

All three programs also let you chtx)se colors based on the Pantone Matching 
System, the (printing industry'’s most popular color-specification system. Several 
[xiint programs support Pantone colors, tix). But working with Pantone colors on 
the screen introduces a ('K)tential problem: your color monitor may not render the 
colors accurately. The answer? More hardware — specifically, color ca/fbrcitio?i 
hardware such jls Radius’ PrecisionColor Calibrator, RjisterOps’ Taie Color 
Calibrator, or SuperMac’s SuperMatcIi Professional Color Matching S\^tem. A 
calibration device uses a small sensor cup that attaches to the screen surface of 
your monitor and pnwides feedback to the video boarti, which adjusts its signals 
to provide accurate on-scrc'en colors. 
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Mixed Media 

Fortunately, choosing between paint and draw graphics isn’t an either/or 
proposidon. A number of programs, including Deneba’s Canvas and UltraPaint 
and Silicon Beach’s SuperPaint 2.0, combine painting and drawing features. You 
can also move images between separate paint and draw programs using the 
Clipboard You might paste a bitmapped image into a drawing program to 
annouite it with text or to trace it to create an object-oriented version. You am 
also paste an object-oriented drawing into a bitmapped program, but it will 
become just another bitmap floating in a sea of pixels. 

Several drawing programs also provide autotrace features that enable you to 
create an object-oriented version of a bitmapped image. For example, you might 
scan your corporate logo, and then autotrace the resulting bitmapped image. 

And remember, you can combine paint or draw programs v^^th other types of 
software. You can use the Clipboard to paste images into word processors, page- 
layout programs, data managers, and any other program that supports graphics. 
You can also use disk files instead of the Clipboard to shutde images. If you take 
this route, familiarize yourself with Macintosh graphics-file formats to choose the 
one that will represent your image accurately and take up the least amount of 
storage space (see the table “Storing Pictures”). 




Picto Graphs 

Future archaeologists may be unable to decipher our written languages, but at 
least the>'’ll have pie charts to learn where our tax dollars went. Charts and graphs 
from spreadsheet-and-graphics programs like Microsoft Excel, Informix’s Wingz, 
and AshtonTate’s Fullimpact have become the hieroglyphics of our time. Printed 
as-is or spruced up with a drawing program, they provide at-a-glance insights into 
tables of yawm-worthy numbers. 

Charting programs require data in tabular form, which is one reason why 
they’re often paired with spreadsheets. The combo works well: you can select a 
row of data, perhaps final sales figures for the past four quarters, choose a 
command or tw^o, and the program creates a chart. Each value is a data point; 
together, a set of v^alues is a data series. The column headings act as categqryf 
names, which, in a bar chart, appear below their corresponding bars. 

You can create additional data series — perhaps to contrast this year’s sales 
figures with last year’s — by using more than one row of values. In such cases, 
you’ll probably add a legend — a box adjacent to the chart that shows category^ 
names alongside the patterns in which their data points appear. 
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As the sidebar “Ten Ways to Use a Graphics Program” explains, the graphs that 
spreadsheet and chaining programs create are actually objea-orienied images. 
You can use the Clipboaal or disk files lo move these images into drawing 
programs to add dramatic shading efiects or other embellishments. 




The Third Dimension 

Perhaps the mast fascinating graphics programs to tinker with are ones that 
j:)roduce three-dimensional images — or, more accurately, simulate them on the 
screen through accurate pei'spective and shading. 



Storing Pictures 




Format 


Best For 


Comments 


EPS 


Text and Bitmapped or 
object-oriented graphics 
to be printed on Postscript 
printer. 


Widely supported in both Mac and PC worlds. 
Generally used to export images from Postscript 
drawing programs or scanning applications to 
desktop publications. 


GIF 


Bitmapped images. 


Developed by CompuServe for exchanging graphics 
between different systems. Allows up to 8 bits per 
pixel. GIF translators are available for most microcom- 
puters. 


MacPaint 


72-dpi bitmapped images. 


Widely supported, even by some IBM PC graphics 
and publishing programs. 


PICT 


Bitmapped or object- 
oriented graphics. 


Usually used to transfer object-oriented graphics 
between programs. 


RIFF 


Bitmapped images, 
especially scanned. 


Developed by Letraset and used by ImageStudio and 
ColorStudio. Supported by QuarkXPress and 
DesignStudio, but not by PageMaker or many other 
graphics programs. Files are usually smaller than TIFF 
counterparts. 


TIFF 


Bitmapped images, 
especially scanned. 


Widely supported in both Mac and PC worlds. Able to 
represent color and grey scale images at virtually any 
resolution. Files can be large. 
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For someone used to the click-the-tool-and-go ease of most Mac drawing 
programs, a 3-D program is a foreign land witli iLs own language. Creating a 3-D 
image usually involves combining/?;*/);;////'^' — basic shapes such as cubes, cones, 
and spheres — with shapes you draw (see the figure “Another Drawing Dimen- 
sion”). Creating a complete 3-D scene usually means drawing separate shapes with 
these tools, dien me/gmgov The final step in the process might 

involve creating and adjusting the position of the light sources that illuminate the 
scene. 



After building a scene, you can rotate it, look down on it or up at it, and alter 
the position and darkness of shadows. Your vantage point is sometimes called the 
camera vieiv; many (programs let you see the scene from several views at once. 
You can print drawings on an ImageWriter or a UiserWriter, with the latter 
producing dramatic shading effects. 

Beytmd that, the operating styles of 3-D programs var>^ enough to make 
genemlixing impossible. Paracomp’s ModelShop is designed to allow architects, 
landscape architects, and urban designers to draw three-dimensional sketches 
buildings, sites, or other structures. Silicon Beach Software’s Super3D and 
Paracomp’s Swivel 3D are designed for graphic artists, engineers, and designers 
who need to create complex models for use in presentations, desktop publica- 
tions, and schematic designs. 

To create 3-D images with that high-tech, computer graphics look, combine a 
3-D modelling program with a rendering program such as Pixar’s RenderMan, 
Strata’s StrataVision 3d, MacroMind Three-D, Byte for Byte Corporation’s Sculpt 
3D, or Visual Information Development’s Dimensions Presenter. Rendering 
programs let you eremite photorealistic 3-D scenes and add light sources of \'ar>ing 
type, color, intensity and direction (see the figure “3-D for Real” on page 110). 
Most also let you apply texture maps to surfaces to add, say, marble and wood 
grain textures to walls and floora. Some also can do ray tracing, a complex 
technique for rendering shadows, reflections, and highlights. 

MacroMind Three-D and Visual Information’s Dimensions Presenter also have 
animation features that let you put your scenes into motion. And all rendering 
programs can export image files that you can use along with animation programs 
such as MacroMind Director (see Chapter 12). 




As you might expect, rendering and animation are jobs that make microproces- 
sors sw'eat. A Mac Il-chiss machine is all but necessaiy, and a Mac Ilfx with 8MB of 
memor\' wouldn’t be overkill. Throw in a high-capacity hard disk for storing the 
large color files you’ll be creating, too. Tlie software isn’t cheap, either. 

MacroMind Three-D, for example, retails for $1495. Still, a Mac-based rendering 
and animation setup goes for a fraction of the cost of the kinds of animation 




Another Drawing 
Dimension 
Paracomp's Swivel 30 
(top) and Silicon 
Beach's SuperSD 
(bottom) are two 
graphics programs that 
let you create Images 
with a three- 
dimensional 
appearance. Swivel 3D's 
Render menu shows the 
various ways the 
program lets you view a 
3-0 image. Each 
method requires more 
time to draw the image 
than the method 
preceding if the 
wireframe view (used in 
the leftmost window) is 
the fastest. Both 
programs also provide 
animation features that 
let you put 3-D 
drawings 
into motion. 




Render 



'' i File Edit lilorld Object 



Effects 



Resize Ulork Space... 
'k Render separately 
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3-D for Real 

Ray-tracing features, 
provided by many 
rendering programs, 
can create photo- 
realistic images. This 
ray-traced image 
illustrates numerous 
rendering concepts, 
including multiple light 
sources (the bright 
dots) with shading and 
shadows, texturing (the 
brick partem), mirrored 
reflections (the bricks 
reflected in the clear 
spheres). 



workstations used in the film and television intlustiies. It won’t have all their 
speed and capabilities, but it will come remarkably close. 



Picasso Hated Mice 

Finally, if yoifre serious about electronic art, you might consider supple- 
menting your mouse with a graphics tablet, such as Personal Writers PW’ 10 SL 
or Waconrs SD-^20L. Graphics tablets have a fiat surface (usually 12 by 12 
inches or thereiilx)uis) upon which you draw using a pencil-like stylus (see 
Cha|3ter 37). The Wacom tablet is especially appealing: its wireless stylus res|X)iuls 
to pressure. WTien used with Adobe’s Photoshop or Deneba’s UltniPaint, you can 
press harder and get darker or wider lines. Many artists find graphics tablets mt)re 
natural than the mouse for drawing and tracing. 

But beware — if you think gra|3hics programs are appealing when used with a 
mouse, wait until your friends start .scribbling with a stylus, lliey may never 
go home. 
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Summary: 

✓ Bitmapped graphics programs store images as a series of bits, one (or more) for each pixel on the 
screen. Bitmapped, or paint, programs are best for working with subtle shading and scanned 
images. 

✓ Object-oriented, or draw, programs store images as a series of instructions for QuickDraw. An 
object-oriented image can take full advantage of your printer's resolution. 




✓ Novel uses for graphics programs include sprucing up a business graph, making a quick-reference 
card or start-up screen, creating logos for database forms, retouching scanned images, creating 
special text effects, making posters, creating a simple publication, and creating a presentation. 

✓ Image processing programs are bitmapped graphics programs that specialize in working with color 
or grey-scale scanned images. 



✓ Some graphics programs let you create images that simulate three dimensions through use of 
perspective and shading. 
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Chapter 9 

HyperCard 




In This Chapter: 

✓ A look at HyperCard's great versatility and the components that make it possible. 

✓ Nine basic guidelines for good stack design. 

✓ A hands-on introduction to customizing HyperCard. 

✓ A summary of the biggest improvements in HyperCard 2.0. 



H yperCard defies simple definiiions. Call it a database manager, and you 
short-shrift its MacPaint-like painting features. Call it a paint program, and 
you ignore its ability to store and retrieve information. HyperCard isn’t educ'ational 
software or a game, but it can educate and entertain. It isn’t part of the Mac’s 
System Folder, but like the Finder, it can start applications and open documents. It 
isn’t a programming language, but it has introduced thousands of people to the 
fun and frustration of programming. 




Appreciating HyperCard’s x^rsatilily is easier if you consider the code name it 
bore during its gestation: Wildcard. In poker, a wildcard represents any card and 
can make a winning hand. Similarly, HyperCard can be sculpted into nearly any 
kind of application, thus rounding out your computing toolbox. 

In this chapter, I examine this software wildcard and S[X)tlight some of the 
stellar ways in w'hich HyperCard has been used. For those who haven’t gone 
beyond brow^sing around in HyperCard, I’ve included a short exercise that 
introduces customizing basics. And if you’ve used version Lx of HyperCard but 
haven’t upgraded to version 2.0, which was released in late 1990, see the sidebar 
“HyperCard 2.0: Wliat’s the Difference?’’ for some incentive. 



The Three Keys to HyperCard 

ITiree factors combine to give HyperCard its wildcard versatility: its card-and- 
stack metaphor, its painting features, and its built-in programming language, 
Hypef'Talk. 
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HyperCard presents and stores information on cards. In an electronic address 
book, for example, each person’s name and address is stored on its own card. 
Cards that accept information from you contain fields, each of which stores a 
piece of information, such as a name or a phone number. A card can also contain 
buttons — hot spots you click on to peiform an action, such as moving to a 
different card for more information. A collection of related cards — such as all 
the cards in the address book — form a stack (see the figure “Fields, Cards, 
and Stacks”). 

HyperCard’s painting tools do evemhing MacPaint’s tools do, and more. You 
use them to create text and graphics on individual cards, and to draw back- 
givunds, which appear beneath cards in a stack (see the figure “In the Back- 




HyperCard 2.0: What's the Difference? 



HyperCard 2.0 addresses most of the requests made 

by HyperCard users since the program's first release. 

Here's a summary of the biggest improvements in 

version 2.0. 

❖ Variable card sizes. In HyperCard 1.x, card sizes were 
fixed to match the size of a 9-inch Macintosh screen. 
Version 2.0 lets you create cards of any size up to 18 
inches tall or wide. 

❖ Mixed text styles. HyperCard 1.x let you format field 
text In just one font, size, and style. Version 2.0 lets 
you mix fonts, sizes, and styles within a single field. 

❖ Multiple open stacks. HyperCard 1.x could open just 
one stack at a time; 2.0 can have numerous stacks 
open simultaneously, each in its own window. 

❖ Hypertext links. In HyperCard 2.0, you can define a 
word or other text as "hof so that something 
happens — a definition appears, a different card is 
displayed, and so on — when a user clicks on that 
text. In HyperCard 1.x, script authors had to fudge 
this feature, usually by using transparent buttons. 

❖ Improved programming features. HyperCard 2.0 
provides an improved script editor window, many of 
which can be open at once, unlike the script editor in 
1.x. HyperTalk scripts in 2.0 are compiled rather than 



interpreted, allowing them to run faster. There's also 
a debugger that makes it easier to track down 
problems in scripts. And the way in which XCMDs 
and XFCNs work with HyperCard has been improved 
in ways that will make more powerful XCMDs and 
XFCNs possible. 

❖ Color support — sort of. HyperCard 2.0 doesn't 
provide the degree of color support some users 
would have liked, but it does allow you to display 
color PICT images in separate windows. 

❖ Free technical support. Apple has turned HyperCard 
2.0 over to Claris, its software subsidiary, and Claris 
offers free technical support for registered users. 
Users were on their own with HyperCard 1.x. 

HyperCard 2.0 also includes expanded documenta- 
tion and a larger variety of more powerful example 
stacks. Version 2.0 Is also compatible with stacks 
created in earlier versions. In ail, it's a worthwhile 
upgrade, and a must-have for anyone who uses 
HyperCard 1.x even occasionally. For upgrade 
pricing and availability information, contact Claris at 
800/3CLARIS. C5I 
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JUJL 



Stack 



Fields 



Card 



Maryellen Kelly 
453 Salem Drive 
Navarro, HI 90827 

JL. 



n 



ground”). You am also paste graphics from the Clipboard to 
create a scraplxx)k of drawings — or to store a scanned 
photo of aich pei*son listed in your address book. 



Fields, Cards, and 
Stacks 
HyperCard presents and 
stores information on 



HyperTalk ties Hy'|:>erCard s features together. By 
creating HyperTalk scnp/s — short command sequences 
that control HypeiCaars actions — you determine how a 
stack responds to its useiTJ. A script for a button named Next 
might tell HyperCard to advance to the next card when the 
button is clicked. A .script for a field named Date might tell 
HyperCard to display an error message if someone enters an 
invalid date, such as February^ 31. You c'an also design 
HyperCard scri|:)ts to control videcxlisc players and music 
synthesizers, or to play tligitally recorded sound (see the figure “Hearing Hyper- 
Caixl” on the next page). I’ll spotlight some of these advanced appliaitions of 
HyperCard when I examine multimedia in Chapter 17. 



cards. Cards that accept 
Information from you 
contain fields. A 
collection of related 
cards forms a stack. 



A complete HyperCard stack — be it a business-management application, a 
children’s stor\^ or an introduction to bird anatomy — makes extensive use of the 
three elements Tve just described, llie stack’s cards use text imd graphics to 
convey information. The cards may also contain fields for accepting new infoima- 
tion, and buttons for moving to other cxirds or otherwise controlling the stack. 
Behind the scenes, Hv[x,TTalk scripts define each button s action, calculate 
numlx^rs, display messages, produce sound, and do w^hatever else the stack 
requires. 




In the Background 

A stack's background 
holds fields, graphics, 
and buttons that appear 
on every card (In this 
case, HyperCard's 
Address stack). To view 
a stack's background, 
choose Background 
from the Edit menu. 
HyperCard displays 
stripes in the menu bar 
to indicate that you're 
working with the 
background. 




File Edit Go Tools 



Utilities 



Objects 



Font 



Addresses 



Name 

CompaTiy 






Stieet 
City<&State 
Zip Code 



Find... 



Show Notes 



New Card 



Delete Card 



Telephone 



Appointments Home 
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Effects 



nmplify... 

Backtiiards 

Bender... 



Enuelope... 
Filter... 

Flanger 

FM Synthesis... 
Noise... 

Piny Pony 

Silence 

Smooth 

Swap lihaaaeis 
Tone Generator.. 



i File Edit Settings I 
Long pia 



IBindoios 





Copg Sound to Stack SoundEdit^ 



Sample Rate 
(S) 22 KHz 
O 1 1 KHz 
O 7 KHz 
O 5 KHz 



Connection 







Create Home Button 




Hearing HyperCard 

The easiest way to record sounds for playback in HyperCard is to use a Mac ilsi or LC. both of which provide sound-recording circuitry and a 
microphone. These Macs include a Sound Recorder desk accessory that lets you easily add sounds to HyperCard stacks. For other Macs, you can 
use Farallon Computing's MacRecorder. MacRecorder's SoundEdit application (top) lets you record sounds and modify them using numerous 
digital effects. It graphically displays a sound's waveform; you can cut, paste, and combine pieces of sounds using the mouse and the Edit menu. 
MacRecorder's HyperSound slack (bottom) lets you record sounds and add them to stacks without quitting HyperCard. SoundEdit versions 2.0.3 
and later are also compatible with the Mac LC's and llsi's recording circuitry and are available separately from the MacRecorder hardware. Finally, 
for more ambitious applications of digital audio, there's The Voyager Company's Voyager CO AudioStack, which allows HyperCard to play audio 
from a compact disc in a CD-ROM drive. With the tools In the AudioStack, you can create HyperCard stacks that incorporate the audio from a CD. 
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From the Obvious to the Subtle 

If all HyperCard did wiis provide fields, store graphics, and contain a program- 
ming language, it would he no diflferent than many Mac database managers. Wliat 
makes HyperCard dilTerent is the myriad ways its coni|X)nents can work together. 
Ev^MAihing in HyperCard seems to have obvious appliaitions and subtle ones. 

Take buttons, for 
example. Their obvious 
use is to provide icons for 
moving to die next or the 
previous card, or for 
returning to the Home 
stack. (Tlie Home stack 
serves as your base of 
operations in HyperCard 
— just iis the Finder does 
for the Mac.) Navigation 
buttons often appear as 
icons, and always have 
HyperTalk scripts that run 
when the buttons are 
clicked (see the figure 
“Navigation Buttons’"). 



HyperTalk Reference 



print 

print card (from point f to po/nt2 \ 

print all cards 

print narked cards 

print posinteoef' cards 

print cor'd (from point f to point2 \ 

print fio/d 

print f'f with cpp/fcot/of} 

print OApf'esif/o/} 

The print command allows you to 
print card images, the contents of fields, 
documents from other programs, or the 
value of any HyperTalk expression. 



Card 1 of 3 

Print card prints an image of the 
current card. The option fron point / 
to point s specifies a rectangular area 
of the card to print. 

Print all cards prints the image 
of every card in the stack. 

Print marked cards prints a subset 
of the cards in the stack based on each 
card's marked property (in its Card Info 
dialog box). You can mark cards with 
the (hork command. 

— More — 



i 1 Examples 1 1 Demo Script \ | Tips 


1 |l^ Eeiaied Topics | 


■ ";l !■ 


Find Topic ||||10 


Main Topics || |;i 


m 


[g:l 



A Navigation 
Buttons 
With the HyperTalk 
Reference stack that 
accompanies 
HyperCard 2.0, you use 
navigation buttons to 
access information 
about the HyperTalk 
language. The buttons 
at the bottom of the 
window let you display 
examples and related 
topics, search for 
topics, and move to the 
next and previous 
cards. The script for the 
“Examples' button is 
shown at bottom. 



You can sjiecify lhai a button not have an icon or text, but be tramjKirent. 
By placing transparent buttons ov^r key |X)rtions of a graphic, you can define a 
relationship between c*ach area of the graphic and other c'ards, fields, or stacks. 
Thereafter, w'hen you click on a portion of the graphic, HyperCard will take you to 
a difierent c^ixl or stack. 

Many educTitional slacks use tliis techniciue. One superb example is a stack 
called Bird /\natomy, created by Yiile University’s Patrick Lynch and published by 
The Voyager Company (an earlier version of Bird Anatomy is av^ailable through 
BMUG, Yale MUG, and Boston Computer Society). This stack combines beautiftilly 
drawn images with transparent buttons that, when clicked, display additional 
details on avian anatomy (see the figure “See-Through Buttons” on the next page). 
On the lighter side, Amanda Stories, a delightful series of children’s stacks by 
Amanda Goodenough, uses buttons to allow kids to travel through the worlds of 
Inigo the Cat and Your Faithful Camel. Amanda Stories are also published by The 
Voyager Company. The freeware version of Inigo Gels Out is available through 
u.ser groups. 
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on tnouseUp 

set cursor to 4 
uisual zoom open 

go to card **Eye and Bill -Sparrow** 
end nouseUp 





See-Through Buttons 

In Patrick Lynch’s Bird Anatomy II stack, transparent buttons are placed over key anatomical areas and 
become temporarily visible when you press Command-Option. Here, the Browse tool is pointing at the button 
whose HyperTalk script appears above the screen. Clicking this button tells HyperCard to go to the card 
shown at bottom, which also contains transparent buttons that, when clicked, reveal additional details. 
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Fields have their obvious and subtle uses. As in any database manager, they 
accept and store informatit)n. But they can also serve a readonlv' role — 
displaying text you can’t edit — and they c'an Ix! displayed or hidden using 
HyperTalk scripts. Combine both traits with buttons, and you have another \viiy 
to convey information: pophup Jields that ap(X*ar when you click a button (see 
the figure “Po|>Up Fields” on the next page). 

Buttons and fields can appear on individual cards or on the background. 
Stack-navigation buttons are usually on the background, so they appear on each 
card and provide a consistent way for you to navigate. Transparent buttons that 
lead to other c'ards or display pop-uj:) fields generally appear on individual cards 
and correspond to a graphic. 

Designing Stacks 

Knowing your way around HyperCard and HyperTalk doesn’t guarantee you 
stunning stacks. The Ixst guide to stack design I’ve seen is Apple’s Stack Desigti 
Guidelines (Addison-Wesley, 1990). iLs nine basic guidelines pro\ide sound 
advice for budding stackware authors. 

❖ Detemiine your audience. Do they have experience with computers and 
HyperCard? Imagine designing stacks about dino.saurs for kids and for 
paleontologists. How would the stacks differ? 

❖ Focus the subject matter. Decide how deuiiled the stack will be. From this, 
you’ll get ideas about how to present it. Your decisions may be influenced by 
disk s[yace and scheduling considerations. 

❖ Decide how to present the subject. D(X)dle on paper and on screen. Solicit 
opinions. Consider a metaphor. A hook metaphor might use a table of 
contents as a gateway to various cards. A videota|x metaphor might use on- 
screen rewind, stop, play, and fast-foiward buttons. 

❖ Teach people how your stack wx)rks. Provide helj3 screens tltat explain 
the stack’s workings, but make them unobtaisive so experts won’t be 
slowed down. 

❖ Make the stack easy to navigate. Consider how- users will access other cards. 
Put key navigation buttons on backgrounds so they appear in the same place 
on etch card. Use visual effects such iis dissolves and wipes to convey a sense 
of movement within a suick. 

❖ Integrite text, graphics, and audio design. Awid amateurish grapliics and 
sound elfecLs. Use text s|yaringly. Put navigation buttons near the screen edge. 
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on mouseDoiun 
play '‘screech" 

show card field " screech ow I *’ 



end tnouseOouin 






The Screech Owl is the most common 
small owl in temperate North 
America. 1 1 is nocturnal (not all ov^ds 
are) and eats small birds, rodents, 
insects and even fish. Even regular 
birders are surprised at how common 
Screech Owls are. They survive quite 
well in suburban areas close to man. 
There's probably a screech owl 
hunting regularly in 3 ?our back yard 
or local park. 



Pop-up Fields 

Pop-up fields are an ideal way to convey small tidbits of information. Shown here is another card from Bird 
Anatomy II. Clicking the Screech Owl button executes the HyperTalk script shown above the card (top), which 
plays back a digitized recording of a Screech Ov</l and then displays the card field shown at bottom. That card 
field contains another HyperTalk script (not showni that causes HyperCard to hide the field when you click 
within it. 
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T HyperCard User 
Levels 

HyperCard offers five 
user levels, each 
providing more access 
to HyperCard's 
programming and 
customizing features 
than the level beneath 
it. The Blind Typing 
option lets you type 
messages without 
having to open the 
message box. Checking 
the Power Keys option 
enables HyperCard's 
power keys, a number 
of keys on the keyboard 
you can press to choose 
a command when a 
paint tool is active. 



Change the stack tus you think of new presenuition styles and navigation 
methods. As Apple says, “Your goal should be to produce the best possible 
stack, not to defend your first beloved idea." 

Test early and often. Don’t wmt until the stack is done before soliciting 
feedback from users to find out where they — and you — are stumbling. 



❖ Wlien you’ve finished, check the stack again. Make sure there are no 
tyi^ogiTiphical or grammatical errors, and that all your buttons, dialog boxes, 
and scripts work. 



So You Want to Be an Author 

Because the best way to learn about HyperCard is to play with it, I’ve put 
together an exercise that will expose you to HyperCard customizing. For a hands- 
on introduction ioaiz/bomig — Apple’s term for HyperCard customizing — see 
the sidebar “A HyperCard 'ruiorial" at the end of this chapter. 

You might think this exercise is too simple, that HyperTalk scripts are usually 
longer. Not so. HvperTalk is an efficient language; scripts rarely exceed 10 or 20 
lines, and often have just a few'. To see for youi*self, explore the scripts in 
HyperCard’s stacks (see the figure “HyperCard User Levels"). 'lb quickly open 
any button’s script, press Command and Option w'hile clicking on the button. 
(Note that your user level must be set to 5, the Scripting level, for this to 
work.) 




HyperTalk contains 
a large vocabulaiy, but 
no programming 
language meets every 
need. Knowing that, 
HyperTalk’s designers 
devised a way for 
HyperTalk to access 
routines written in 
conventional program- 
ming languages. These 
externa! commands 
(XCMDs) and externa! 
fn net ions (XFQ\s) can 
perform specialized 
jobs that exceed 
HyperTalk’s capabilities, 
such as controlling a 







Section One: Using the Mac 




vicleoclLsc player or adding custom menus to Hy|x?rCard’s menu bar. Hundreds 
of free or inex[)ensive XCMDs and XFCNs are available from user groups and 
online information services such as Ameiic'a Online and CompuServe. libraries 
of XCMDs and XFCNs are also aviiilable from a variet>' of sources, including 
Heizer Software (415/943-7667), Trendware (203/926-1116), Clear Lake 
Research (713/523-7842), TechAlliance (206/251-5222), and APDA (800/282- 
2732; 408/562-3959 international). And to augment HyperCard’s repoia- 
printing features — which, especially in HypeiClard 1.x, are too Spartan for 
serious data-management slacks — consider Nine to Five Softw^are’s Reports, a 
set of XCMDs and XFCNs for creating eveiything from mailing labels to 
inventor>^ reports. 



A variety of excellent tx>oks is available to help teach you HyperTalk. The 
l)est place to start is with the extensive dcKumentation that accompanies Claris’ 
Hyjx^rCard Develojmient Kit. 



As you iDecome proficient with HyperCard and HyperTalk, you might want to 
sample one of the HyperCaal-like programs available for the Mac: Spinnaker 
Software’s Plus and Silicon Beach Software’s SuperCard. Both products can open 
and use HyperCard 1.x stacks, anti pi*ovitle some features that even HyperCard 2.0 
lacks. SuperCard boasts impressive animation features and the ability to cvaiic 
standalone applications (ones that users can run directly from the Finder, without 
having to open them using SuperCard). SuperCard and Plus provide more 
support for color and ohject-tjriented gniphics than does HyperCard 2.0. And Plus 
is also av^ailable for the IBM PC, allowing you to develop stacks that can be used by 
Mac and PC usei*s alike. Finally, there’s Symmetry^’s HyperDA 2.0, a desk accessory 
that lets yrou work with slacks from within any program. HyperDA lacks all of 
HyperCard’s power and customizing features, but it’s a handy w^ay to access stacks 
without using HypeiCard — and all the memorv’ HyperCard requires. 



Go Home 

Is HyperCard a revolution? Or has it succeeded simply bec'ause it’s included 
with the iVLic? Fm less impressed by HyperCiird’s data-management applicatit^ns 
than 1 am by its education and enienainment possibilities. HyperCard Is a useful 
data manager if you have enough memoiy to keep it open all the time. Otherwise, 
shuttling betw'een HypeiCard and other prognims takes too much time. 

But for presenting information — as a medium for electronic publishing — 
HyperCard excels. .And it’s a boon to people who want to tinker with buttons 
and other aspects of the .Mac interface without grappling with conventional 
programming. 
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Another way to assess HyperCard’s significance might he to ask someone 
who has learned to read thanks to a stack eddied Alphabet for Adults by Michael 
Giamo. Developed for Drexel University’s adult literacy j:)rogram, this stack 
combines graphics and digitized sound to familiarize users with letters and 
words. 

A software wildcard that teaches adults to read: who can say that isn’t 
revolutionaiy? 




A HyperCard Tutorial 

In this exercise, we'll exploit HyperCard's ability to 
start other programs by adding a button to 
HyperCard's Home card that, when clicked, uses a 
HyperTalk script to open MaeWrite or the word 
processor of your choice. To ensure you have enough 
memory for this task, don't use MultiFinder if your Mac 
has only 1MB of memory. Also, you must know the 
exact name of your word processor as it's stored on 
your hard disk. If you aren't sure, return to the Finder 
and find out. And finally, for insurance, use the Save a 
Copy command in HyperCard's File menu to make a 
backup copy of your Home stack. 

One more thing: The following instructions assume 
you're using HyperCard 2.0 or a later version. Some 
instructions differ for versions prior to 2.0 and are 
preceded by the text "version 1.x:". 

Changing Your Level 

You can use HyperCard on any of five levels, each of 
which provides more access to HyperCard's customiz- 
ing features than the one before it. To work with 
HyperTalk, go straight to the most powerful level: to 
the scripting level (see the figure "HyperCard User 
Levels"). Here's how: 

1. With the Home stack open, choose Preferences 
from the Home menu to display the User Preferences 
card (Version 1.x: choose Last from the Go menu). If 
you're using the version of HyperCard 2.0 that 



accompanies the Mac, you'll need to perform some 
extra steps to get to the scripting level. Specifically, 
open HyperCard's message box (type Command-M or 
choose Show Message from the Go menu), and then 
type set userlevel to 5 and press Return. To be able to 
see the Scripting button, activate the button tool and 
delete the opaque button that covers it 

2. Click the Scripting button in the User Preferences 
card; two new menus. Tools and Objects, appear. 

3. Return to the first card of the Home stack by 
choosing Home Cards from the Home menu (version 
1.x: Choose First from the Go menu). 

HyperCard remembers which user level you chose, 
so you need only perform these steps once. 

HyperCard's Tools menu contains its painting, 
button, and field tools (see the figure "HyperCard's 
Tools"). The Objects menu lets you create, examine, 
and change information and scripts for buttons, fields, 
cards, backgrounds, and stacks. 

Create a New Button 

Now that you have the authority to author, you can 
create the new button on the first card of the Home 
stack. 

1. Choose New Button from the Objects menu. A 
button named New Button appears in the center of the 
screen. 

2. Drag the button to a free area of the Home card. 
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Don't worry about Its exact position; you'll fine-tune 
it shortly. 

Refine the Button 

Your next step is to make the button look like the 
other buttons in HyperCard's Home stack: icons with 
text below them. 

1. Choose Button Info from the Objects menu, or 
simply double-click the new button and HyperCard’s 
Button Info dialog box appears. 

2. In the Button Name text box, type MacWrIte (or 
your word processor's name). Because the dialog 
box's Show Name option is checked, the button 
name will appear on the card. 

3. Click the Auto hillte check box. This tells 
HyperCard to invert the button (turn white areas 
black and vice versa) when you click on it. This way, 
the button provides visual feedback and operates like 
a standard Macintosh button. 

4. In the Style area of the dialog box, choose the 
Transparent option. Don't click OK yet. When using 
this option to create an Invisible button over a 
graphic, uncheck the Show Name option. 

Add an Icon 

Next, you'll add an icon to the button from one of 
the dozens built into HyperCard. 



1. In the Button Info dialog box, click the Icon 
button. A dialog box showing HyperCard's built-in 
Icons appears. For your word processor, use the icon 
located in the upper-right corner of the dialog box. 

2. Select the word processor icon by clicking on it 
and then click the OK button. 

The button changes to reflect its new icon. But 
because the button is rectangular, it obscures part of 
the icon. 

In the next steps, you'll resize the button to see the 
entire Icon, and you’ll fine-tune the button's position. 

1. To resize the button, point to any of its four 
corners, then click and drag until the entire icon and 
the text below it appears. 

2. Drag the button as needed to align it with any 
adjacent buttons. 

Create the Script 

If you click on the new button now, HyperCard 
highlights It, but nothing else happens. In this final 
phase, you'll create the HyperTalk script that tells 
HyperCard what to do when the button is clicked. 

1. Choose the button tool from the Tools menu. 

2. Double-click on your new button to reopen the 
Button Info dialog box. 

3. Click the Script button to access HyperCard's 
script editor. 
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A script consists of one or more handlers. A 
handler is a collection of HyperTalk statements that 
are executed when HyperCard receives a message 
that an event has occurred — in this case, when the 
new button has been pressed. 

A message handler for a button always begins with 
on mouseUp and ends with end mouseUp. The 
commands between these two lines tell HyperCard 
what to do when the mouse button is pressed and 
released while the browsing pointer Is within the 
button's boundaries. 

Note that a blinking insertion point exists between 
the two lines. You type the script there. 

1. Type (include the quotes) open "MacWrite" (or 
the name of the word processor of your choice). 

Be sure to type the name exactly as it appears in 
the Finder. 

2. Check your work, then click the script window's 
close box and click Yes when asked to save changes 
(version 1.x: to close the script editor, click OK or 



press Enter). 

3. Choose the browse tool — the pointing finger — 
from the Tools menu, or from the keyboard by 
pressing Command-Tab. 

Test the button now. Depending on how you've 
organized your disk folders, one of two things will 
happen: HyperCard will dutifully start the word 
processor, or a dialog box will appear asking where 
the application Is stored. If the latter happens, use the 
dialog box to aim HyperCard in the right direction. 
From now on, HyperCard will look for applications in 
that folder. (By editing the Search Paths cards in the 
Home stack, you can also add folder names to the list 
of folders that HyperCard automatically searches.) 

When you quit the word processor, you return to 
HyperCard instead of the Finder. (This doesn't apply to 
MultiFinder, nor does the following tip.) To return to 
the Finder, press and hold the Option key Immediately 
after quitting. ESI 




Summary: 

✓ Three key factors combine to give HyperCard its versatility: its card-and-stack metaphor, its 
painting features, and its built-in programming language. 

✓ A collection of related cards in HyperCard is called a stack. Stacks should be designed with a 
particular audience in mind and should be easy to navigate. Integrating text, graphics, and audio 
design into your stacks and testing them early and often during their creation will produce the best 
results. 

✓ HyperTalk is HyperCard's built-in programming language used to customize HyperCard. Special- 
ized jobs that exceed HyperTalk's capabilities are performed by external commands and functions 
accessed from conventional programming languages. 

✓ The improvements made in HyperCard 2.0 include variable card sizes, mixed text styles, multiple 
open stacks. Hypertext links, improved programming features, color support, and free technical 
support. 
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Chapter 10 

Presentations 




In This Chapter: 

✓ Presentation graphics versus desktop publishing: what's the difference? 

✓ A description of the three basic elements of a visual. 

✓ Sorting, arranging, and presenting visuals. 

✓ A look at the hardware used to present visuals. 

✓ Specialized presentation programs. 



N ow and then, eveiyone doas a Willie Loman outfit and becomes a salesper- 
son. Some sell prcxlucts, others sell idejis and concepts. W-liatever the wares, 
the steps are the same: you gather your faces, shine your shoes, and present your 
argument. 

The Mac won’t shine your shoes, but it can help with the rest of die process. 
Desktop presentation software can help you refine your ideas and create presenta- 
tion aids such as slides, overhead U'ansparencies, and audience handouts. Tlie 
whole process smacks of desktop publishing, and indeed, there are many parallels 
betw'een publishing and presenting, but there are also significant differences. In 
this chapter, we’ll tour die world of presentation graphics software and hardware. 



Present or Perish 

Desktop publishing implies a permanence to your work: you’re preparing 
documents that will be printed and kept — at least for a while. With presentation 
graphics, however, your efforts are often more transiton': each visual is seen just 
briefiy, then it’s gone. Because of their fleeting nature, it’s important to create 
\dsuals with impact and to plan your presentation so that your message sinks in. 

i^nother key difierence betw'een desktop publishing and presentation graphics 
lies in the output media. With desktop publishing, your efibns rest on pafier. With 
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A Outlining Ideas 
More (shown here) 
and Aldus Persuasion 
offer built-in outlining 
features that let you 
organize your 
thoughts before 
creating visuals. Both 
can turn outlines into 
bullet charts with one 
command or mouse 
click. 



presentation graphics, your 
results are usually projected 
onto a screen, the most 
common types of output 
media being 35mm slides 
and overhead transparencies. 
The Mac itself is another 
medium: using hardware I’H 
discuss later, you can project 
Mac screen images onto a 
liirge screen. 

Combining text and 
graphics is something most 
Mac programs do with ease. 
So do you really need a 
presentation program? Tlie 
trudi is, if you make only one 
or DA'O presentations a year, 

you can probably get by with a drawing program such as MacDraw' II, a spread- 
sheet program such iis Ashton-Tate’s Fullimpact or Informix’s Wingz, or a word 
processor or desktop publishing program. But if presentations are a regular pan 
of your job, you’ll come to rely on the specialized features of a presentation 
program. 
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Software to Present By 



Word processors and publishing programs are generalists; presentation 
programs are specialists: their text-editing and graphics-manipulation features are 
geared specifically tow^ard producing presentation materials. Toward that end, 
most presentation programs play three i:)rimary roles: they help you develop and 
refine your ideas, create \isuals, and structure and deliver your pitch. 

\X'1ien you’re first developing a presentation, you need to organize and 
reorganize your ideas on the fly. Built-in outlining features, found in /Mdus 
Persuiision and Symantec’s More, help you do just that (see the figure “Outlining 
Ideiis”) If you use a presentation program that lacks built-in outlining, team it with 
Symmetry’s Acta Advantage outliner desk accessor}^ or do your brainstorming 
with a word processor that has outlining features. 

Presentation programs encroach on word processing territory in otlier ways. 
Many provide search-and-replace commands for making wholesale changes to 
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Bullet Charts 



Bullet charts present their information in short phrases, 
organized in bulleted list form. Many presentation programs let 
you specify that the bulleted items in a list appear one at a 
time on consecutive visuals, as shown here. This technique is 
called a build. 



your text. And because typos can turn a 
jTresentation into an embairassment, you’ll 
find spelling checkers in Microsoft 
PowerPoint, Aldus Persuasion, More, and 
Claris’ MacDraw II version 1.1. But 
remember, spelling checkers aren’t usage 
checkers. They don’t know “capital” from 
“capitol” or “its” from “it’s,” so keep your 
dictionao' handy. 



Visual Components 

After you’ve refined \x)ur ideas, you’re 
ready to produce visuals, which can contain 
three basic elements: 

❖ 7'a\i Usually short piissages, often 
organixed as bullet charis\o\ fast 
reading (see the figure “Bullet Chans”). 
More and Persuasion let you turn 
outlines into bullet charts with one 
command or mouse click. Many 
programs also let you specify that the 
bulleted items in a list should appcxir 
one at a time on consecutive visuals, a 
technique called a bwki. By using 
builds, you can make your case and 
discuss it point by point. 

❖ Graphics A picture is often worth a 
thousand bullets. Graphs can visually 
depict trends or mai'ket shares, 
organixiuion charts can spell out the 
corporate pecking order, and diagrams 
and drawings can illustrate complex 
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A Built-in Graphing 
Persuasion provides built- 
in graphing features that 



concepts. Persuasion 
and More provide 
built-in graphing 
features that let you 
create graphs from 
numerical data that 
you t\pe in or import 
from a spreadsheet 
(see the figure “Built- 
In Graphing”). Other 
programs let you 
import graphs created 
in other programs 
such as Excel, but that 
isn't as convenient. As 
for other types of 
graphics, More and 
Persuasion can 
automatically generate 
organizational charts 
based on the indent 
levels in an outline. All presentation programs have drawing tools for making 
diagrams, and most can also impoii images created with a scanner or a drawing 
program. 



let you create graphs 
from numeric data that 
you type or import from a 
spreadsheet. A three- 
dimensional bar chan is 
shown here. 



❖ Backgmumis On printed documents, text and graphics generally appear 
against the white background of paper. But presentation visuals are usually 
projected on a white screen in a darkened room, and in that setting dark text 
against a white background is hard on die eyes. It’s better to use w^hite or 
brighdy colorcxJ text against a dark background. All presentation programs let 
you specify such schemes. Many also provide special background effects that 
give visuals an elegant, professional look (see the figure “The Right Back- 
ground”). 



For assembling the.se components, presentation programs provide drawing 
and layout features that let you position text, create boxes and borders, paste 
graphics created in other programs, and draw various shapes. Most also provide 
on-screen rulers and alignment guides for precise positioning. 



True, these features are all found in publishing and drawing programs. But 
presentation programs put a different spin on many of them. For example, 
publishing programs don’t know overheads from slides, but presentation 
programs provide page-setup options for both. Thus, instead of having to 
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A The Right 
Background 

Most presentation 



A presentation is 
more efTective if its 
visuals are designed 
with care. Well- 
designed visuals use a 
c'onsistent background 
and color scheme, iind 
have a uniform layout 
to give the viewer’s eye 
familiar points of 
reference. One way to 

achieve this continuity is to repeat a company logo or graphic on each visual. Most 
presentation programs let you store such repetitive* elements on a niasierpage 
(see the figure “Master Slides”). 



calculate the proper 
dimensions for a slide 
or overhead and then 
type them into a Page 
Setuj:) dialog box, you 
simply choose your 
out[)ut medium from a 
dialog box. 



progranns provide 
canned templates that 
you can use to create 
your visuals. These 
templates often include 
a selection of attractive 



For typographic consistency, many programs also provide word processor-like 
.syr/C'^fejiiures that let you store and recall text formats. Persuasion, .More, 
PowerPoint, MacDraw Pro, and MacDravv II version 1.1 let you create te?np/atesio 
store your formatting preferences for future use. These programs also include an 
assortment of attractive predesigned templates. 



backgrounds, such as 
this one from Microsoft 
PowerPoint. 



Most presentation programs let you assign descriptive titles to each visual in a 
presentation, so you can tell at a glance wliat the slide or transparency contains. 
You can also use these names to sort and organize the visuals using your 
program’s sorting features. 



Master Slides 

Presentation programs use master 
slides to hold elements that repeat 
on each slide, such as a company 
logo, a set of lines, or a background. 

The contents of a master slide are 
combined with each individual slide 
to create a composite containing the 
text and graphics on both. 




+ 
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Sorting and Showing 

Wliat ultimately separates presentation programs from most of their publishing 
and drawing kinfolk are features that let you sort jmd arrange visuals and present 
them using the Mac’s screen. 

People who work with slides often use an illuminated stand called a slide sorter 
to view and organize their images. On-screen slide sorters — provided by 
PowerPoint and Persuasion — perform the same role by displaying numerous 
slides reduced to fit within a window (see the figure “Sorting Slides"). 

Within the slide sorter window, you c'an change the sequence of slides in your 
presentation simply by dragging them to different positions. The slide sorter 
window in Pow'erPoini also lets you cut or copy slides to the Clipboard for pasting 
elsew'here in the same presentation or into a different one altogether. Most 
programs also provide tide sorters that display only the slides’ tides. 

Finally, presentation programs provide slideshow features to help you exhibit 
your visuals. Choose your program’s Slide Show' command, and the Mac becomes 
a projector, displaying each visual on the screen without the menu bar and tool 
palettes. In slide-show mode, the mouse becomes a remote control: click it to 
advance to the next visual. More and Persuasion jilso let you use visual effects such 
as a wipe, w^hich causes one visual to “push" the previous one off the screen. 



Sorting Slides 
PowerPoint and 
Persuasion (shown 
here) provide on-screen 
slide sorters, which 
display numerous slides 
reduced to fit within a 
window. You can 
reorganize the 
sequence of the 
presentation by 
dragging the visuals 
within the sorter 
window. 



'' ^ File Edit Uleiu Tent Sorter W 
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Output Alternatives 

Now we come to the output: once you’ve created your visuals, how do you 
screen them for your audience? I’ve just mentioned the Mac-as-slide-projector 
technique. With this route, however, you’ll probably need some additional 
hardware — unless you can convince a roomful of people to crow'd around your 
Macintosh. 

One option for Mac II, LC, and SE/30 owners is a 19-inch color monitor like 
those offered by Apple, SuperMac, RasterOps, Radius, and many others. If you can 
spare about $8000, you might consider Mitsubishi’s gargantuan XC-3715C, whose 
37-inch color video screen is guaranteed to get noticed. 

But giant monitors weigh — and cost — a great deal. And in a large room even 
a 37-inch screen can seem small. A more practical solution may be an LCD 
projection panel as those offered by nView Coqo. (Newpoa News, VA), 
Sayett Technology' (Rochester, NY), and In Focus Systems (Tualatin, OR), 
and others. 

LCD projection panels work with an overhead projector. You attach the panel 
to your Mac and then lay the panel on the projector as though it were a transpar- 
ency. The Mac creates a video image on the panel’s liquid ciystal display (LCD) 
screen, and the projector shows the image on the room screen. Some LCD panels 
create monochrome (black and white) images only; others support color. Some 
panels even contain memory' into which you can load your \dsuals, eliminating the 
need to carry your Mac along. 

A better way to project color images is to use a video projector ^\xCc\ as PDS 
Video Technology^’s Projea-A-Mac. Video projects can create wall-sized images 
with the same vivid color and fast screen updating you see on the screen. As y^ou’d 
expect, they’re cosdy — the Project-A-Mac series, for example, starts at over 
$14,000. Many LCD projection pads, by contrast, start at just over $1000. 

The biggest drawback to most video-oriented presentation hardware is that you 
need to lug your Mac along. When portability, color, and economy are important, 
overhead tninsparencies and slides are better alternatives. 



Overheads and Slides 

If you’re like me, you probably slept dirough a few overheads in high 
school. Ah, but old Mr. Crusty didn’t have the output options we enjoy today. 
By printing your visuals on tramparency^ Jilm, you can produce overheads that 
would impress even Mr. Crusty. For laser printers, use 3M Type 154 Transpar- 
ency Film; for ink jet printers such as Apple’s StyleWriter or Hewlett-Packard’s 
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DeskWriier, use 3M CG3480 Transparency Film. Need color? Use one of the 
new breed of afTordable color printers, such as Hewlett-Packard’s PaintJet or 
Tektronix’s ColorQuick. Bigger budgets might spring for a printer such as 
QMS’ PostScript-based ColorScript 100 or Tektronix’ QuickDraw'-based Phaser 
II SX or PostScript-based Phaser II PX. (Clvapters 35 and 36 detail the differ- 
ences between PostScript and QuickDraw printers.) 

Overhead transparencies are eminently ponable — dozens of them will fit 
in a binder — and overhead projectors are almost as ubiquitous as photocopi- 
ers. But overheads have drawi^acks, too. You must manually (lip from one 
transparency to the next, and that can make an otherwise sophisticated 
presentation seem amateurish — esjiecially if the projectors fan blows half 
your visuals off the table. (Don’t laugh, it hajopens.) V^'liat’s more, overheads 
c*an scratch and smudge, and the colors produced by inexpensive color 
printers can’t approach the vividness of the ultimate presentation output 
medium — the color slide. 

Slitles are ponable, too, and you can cany them in a tray, where they’re 
always properly sec|uenced and ready to show. Slides are also inexpensive to 
duplicate, so it’s easy to prepare extra sets as backups or for colleagues. And 
slides give you the vivid colors that only film can provide. Slides also have the 
greatest dazzle potential. By combining two or more slide projectors under the 
control of a clissoire unit, you can create impressive presentations containing 
fancy visual effects (see the sidebar ‘'Professional Presentations”). 

To create slides with a presentation program, you need a/?//;/ recorder as 
GCC Technologies’ ColorFast. A film recorder is a special kind of printer that 
creiues images not on pa|^er, but on film. Most film recorders contain a camera 




Professional Presentations 

Two slide projectors and a dissolve unit (available 
from photographic and audio-visual suppliers) give you 
the ability to create professional-looking presentations 
with special visual effects. When used with a dissolve 
unit, one projector's tray holds all even-numbered 
slides; the other holds odd-numbered ones. By 
alternating between projectors and fading the lamps in 
and out, a dissolve unit creates smooth transitions 
between slides, eliminating the jarring on-and-off flash 
between slide changes. By varying the speed of the 



lamps' fade-ins and fade-outs, the dissolve unit can 
create slow, graceful dissolves, or instant cuts. 

The most sophisticated multimedia audio-visual 
applications combine a dissolve unit, multiple slide 
projects, one or more motion picture projectors, and a 
multitrack audio tape recorder. One track of the audio 
recording holds Inaudible pulses that control the 
dissolve unit and projectors, while the remaining tracks 
hold narration, sound effects, and music. DO 
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Genigraphics Driuer Job Instructions 



Copies:||^H sets, 35mm Slides (plastic mounts) 
sets, 35mm Slides (gloss mounts) 
sets, B"h 10" Ouerheods 
sets, 8 "h 10* Prints 
Send uia: (i) Modem O Diskette 

Return uio: (i) Courier O Mall O DolD for Pickup 
Saue fls: iGeni-Genigraphics Disk I 




[ Cancel ] 
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Genigraphics Billing Information 
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[ Cancel ] | OK 



aimed at a video tube. 
Sandwiched be^’cen those 
components is a wheel 
containing red, green, and 
blue filtei*s. The film recorder 
paints an image on the video 
tube, making separate passes 
for red, green, and blue light 
— three primaiy colors for 
video with which it can create 
a palette of over 16 million 
hues. A complete exposure 
usually takes a few minutes. 

Not only do film record- 
ers provide spectacular 
color, they offer tack-sharp 
resolution — usually in the 
ballpark of 4000 horizontal 
lines per slide. By compari- 
son, a xMac II’s screen display 
contains 480 horizontal lines; 
commercial television has 
525"line resolution. 



A Dialing for Dazzle 

Most presentation 
programs include a driver 
that lets you transmit 
visuals to a nationwide 
slide service bureau such 
as Genigraphics. Note the 
options for delivery time. 

With the Genigraphics 
driver shown here, after 
you OK the Print dialog 
box (top), a second dialog 
box (bottom) appears for 
you to enter payment and 
delivery information. 



Hardware this sharp isn’t cheap — film recorder prices generally start at about 
$6000. A less expensive alternative is to use a slide-service bureau. xMost cities have 
service bureaus and large copy shops that can create slides for you from docu- 
ments you supply on a floppy disk. As an alternative, you am send a disk to the 
bureau or transmit your visuals via modem. Your slides airive from one to several 
days later, depending on the turnaround time you are willing to pay for. Service 
bureaus also provide other types of output, such as high-resolution overhead 
transparencies and color prints. 

Most publishers of presentation software have coopenitive arrangements with 
nationwide slide-service bureaus. Included with the software is a driver for the 
type of film recorder the bureau uses. You copy the driver into your System 
Folder, and use the Chooser desk accessoiy to select it piioi' to creating your 
visuals. Most publishers also include a special communications program that uses 
straightforward dialog boxes to automate communications with the sendee bureau 
(see the figure “Dialing for Dazzle”). 

For some tips on choosing betvv'een and designing slides and overheads, see 
the table “Presentation Pointei*s” on the next page. 
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Presentation Pointers 



Overhead Transparencies Slides 



Best Applications 


Informal presentations to small 
groups. 


Formal presentations to large groups; 
repeating presentations at trade shows 
or public places. 


Advantages 


Inexpensive; can be shown in lit 
room, allowing interaction; can be 
written on. 


Vivid colors; impressive looking; special 
effects possible with multiple projectors; 
easy to duplicate; remain sorted in trays. 


Disadvantages 


Can scratch and smudge; bland 
colors; can become disordered. 


Relatively expensive; turnaround time 
required for service bureaus; less 
personal — requires darkened room, 
which discourages interaction. 


Design guidelines 


One concept per transparency; 
use about 7 words per line, and 
no more than 7 lines per 
overhead. 


One idea per slide; use bulleted lists and 
"builds" for complex topics; avoid more 
than four lines of type per slide. Use the 
same orientation for all slides — don't 
switch between horizontal and vertical 
slides. 


Typographic guidelines 


Avoid type sizes smaller than 
1 8-point. Text should be readable 
from 1 0 feet away before 
projection. 


Set type tight but not touching; use 
reversed type (light type on dark 
background); avoid centering; avoid 
varying type size from one slide to the 
next. 


Presentation guidelines 


Be sure visuals are in order before 
beginning. 


Be sure slides are properly sequenced 
and oriented in their trays; use a large 
number of slides — don't force the 
audience to stare at one image. 


Graphic guidelines 


Use bar graphs to show relationships between data; use line graphs to show 
trends; use pie charts to show percentage relationships. 


Typeface guidelines 


Use bold, san-serif fonts such as Helvetica Bold and Franklin Gothic Heavy. 
Also consider the square serifed Lubalin Graph. Don't use more than two 
typefaces per visual, and use the same typefaces throughout the presentation. 
For slides, use reverse type (light type on a dark background). 
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Presentation Variations 

Most presentation programs are geared toward brainstorming and producing 
visuals, but some specialized ones also deserve mention. Programs such as Visual 
Information’s Dimensions Presenter allow you to create three-dimensional 
animated presentations. For example, architects can use these programs to take 
clients on simulated walk-throughs of their designs, and industrial designers or 
interior decorators can allow clients to view their proposals from literally any 
angle. MacroMind Director can produce animated presentations that incorporate 
sound effects and music (see chapters 12 and 17). 

Then there’s Hypei’Card. As a presentation program, Claris’ software toolkit has 
serious limitations, most notably, limited color support. But it does provide a 
selection of visual effects and it can play back recorded sounds. And by combining 
its built-in programming language with on-screen buttons, you can create dynamic 
presentations that people can use and navigate through on their own. Silicon 
Beach Software’s SuperCard and MaaoMind Director 2.0 provide superior 
animation and color features, making them potentially better choices for interac- 
tive presentations. 

Before I began researching the world of jTresentation software, I was skeptical. 
The entire category struck me as being one created by softw^are companies 
looking for another w^ay to sell programs that provide drawing and layout features. 
But once I had worked with the programs a little and had seen w'hat they’re 
capable of, I thought of all the meetings I’ve snoozed dirough — where 
monotonal voices droned on and on in conference rooms, curing insomnia. Some 
interesting \1suals and better planning certainly would have enlivened those 
proceedings. 

It’s true that a presentation program can spawn uninteresting visuals when 
used by a graphics philistine. And it’s true that a presentation program’s brain- 
storming features w^on’t help someone in a mental drought. But it’s also true that 
every' day thousands of peojole stand up and try' to sell their ideas and products to 
others. ITiat’s hard work, and when I’m in that spot. I’m glad to have all the help I 
can get. 
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Summary: 



✓ There are many parallels between desktop publishing and desktop presenting. The major differences 
between the two are that desktop publishing implies a permanence to your work while desktop 
presenting is more transitory. Also, the output in publishing is on paper — in presenting, it's 
usually projected on a screen. 

✓ Visuals contain three elements: text, often organized into bullet charts; graphics, including graphs, 
organizational charts, diagrams, and drawings; and backgrounds, used to make text more readable on a 
screen. 

✓ The ability of the presentation program to sort, arrange, and present visuals sets it apart from a desktop 
publisher. Slide sorters let you arrange the order of slides which can then be output using the slide 
show feature built into a presentation program. 

✓ There are several hardware output devices you can use to present your visuals depending on your 
budget. For the occasional presenter, using the Mac as a slide projector might suffice. Other 
alternatives include using a large color monitor for larger crowds, or an LCD projection panel, 
which attaches to a Mac and is used with an overhead projector. One of the best ways to project 
color images is with a video projector, which can create wall-sized images with the same vivid 
color and fast screen updating you see on the screen. 
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Music and MIDI 




In This Chapter: 

✓ A summary of the many musical roles a Mac performs. 

✓ Music programs for any level of Mac musician. 

✓ Details on the MIDI specification that makes advanced Mac music possible. 

✓ An introduction to the most popular kinds of MIDI software. 

✓ Miscellaneous MIDI programs and programming tools. 

✓ How to connect your Mac to MIDI equipment. 



F or Mac owners with a musical bent, this is a wonderful time to be alive. 

The Mac may be best known for changing the way people publish, but it’s 
becoming a prominent force in die way people make music, too. 'Wliether you’re a 
beginner who has trouble pecking out Chopsticks, a film score composer, or lead 
guitarist for the Bleeding Eardrums, there’s a place for the Mac in your musicnl life. 

And you don’t have to break the bank to find it. You can sample the w'oiid of 
computer music applications for nothing more than the price of a program and a 
cable to hook your Macintosh into a stereo system. When you’re ready to move up 
to a synthesizer you’ll be jileasantly surpnsed. The same electronics advances that 
have spawned $9.95 digital w'atches have made possible synthesizers that cost less 
than a color television. In this chapter, we’ll look at the ways in W'hicli you and a 
Mac am make beautiful masic together. 



Music to the Macs 

The Macintosh is a multitalented performer. In fact, a Mac can play so many 
musiail roles that it might help to briefly audition each role before taking a closer 
look. 

❖ Se^pwncing Several programs turn the Mac into an electronic multitmck 
recorder that records, edits, and plays back performances using one or more 
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synthesizers attached to the Mac. The alchemy that makes diis possible goes by 
the name Musical Instrument Digital Interface (MIDI), a synthesizer-communi- 
cations standard built into \dnually every' synthesizer and electronic instrument 
made today. 

❖ Scoring The process of putting notes on paper is traditionally a gmeling task 
for com[X)sers, who must wrestle with staff paper and white-out, and for music 
publishing houses, which often use a mutated ty'pewriter called a Music'u’riter. 
Scoring programs do for comjDosei*s what word processors have done for 
wTiters. 

❖ Composition A fttscinating new genre of programs lets the Mac collalx)rate 
with you, storing groups of phrases you have entered, analy'zing their structure, 
and rearranging the notes into new rhythms and patterns based on the 
originals. 

❖ Sound eciiting With many electronic instruments, adjusting the many knobs 

and buttons required to produce a desired sound is so difficult that many 
players stick with the instruments’ built-in sounds, often ctiUed patches (named 
in honor of the pioneering synthesizers of the sixties, whose many sound- 
generating modules were linked by patch cables like those for a telephone 
switchboard). Patch editor let y^ou draw and manipulate the 

waveforms that describe a sound’s qualities, then transfer them to a 
synthesizer's memory'. 

❖ Patch management Most synthesizers can store dozens of patches, but that 
isn’t enough for reiil sound hounds. Patch librarians database managers 
for patches; these programs transfer the settings making up each patch to or 
from a Macintosh disk. Patch librarians also let you cut and paste patches from 
one file to another, so you can organize sounds according to your performance 
needs. Most patch editors also provide librarian features. 

❖ Sound track ptxxiiiction For years, film and recording studios have used a 
timing standard called the SIIP77: edit time ca/e. (SMPTE, pronounced 
stands for Society of Motion Picture and Television Engineei^s.) The SMFFE 
code allows engineers to synchronize a sound track with an action. Many 
sequencers, as w-ell as a v'ariety' of cue programs, work with the SMPTE code to 
simplify the chore of calculating how long a musiail passage must be in order 
to fit a given scene. 



Songs for Beginners 

You say you’re neither a synthesizer owner nor a sound track composer? 

You can still choose from a combination of programs designed to let you sound 
off with a minimal musical background and no additional equipment. 
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Harmonics 



A Designing 
Instruments 

ConcertWare+ MIDI's 
inslrumcnt maker 



Cello 



Forcmost among 
such packages is Great 
Wave Software’s 
ConcertWare+. With 
ConcertWare+, you 
enter music on 
conventioniil staves by 
using the mouse and 
on-screen palettes, 
which proxide one- 
click access to note 
and rest values. 
ConceilWare+ also 
lets you cut, copy, and 
paste passages and 
print your compo- 
sitions. The program 

isn’t intended to be a full-fledged scoring tool, however, so don’t expect to find 
more esoteric elements of music notation like tremolo slashes or glissando 
symbols. Such elements are the province of music scoring programs, which I’ll 
examine later. 




program lets you 
design instruments by 
specifying the 
characteristics of their 
\A/aveform, harmonics, 
and envelope. You can 
hear your efforts by 
clicking on the on- 
screen piano keyboard, 
and you can save 



ConcenWareT is also an ideal tool for learning about sound. Using the 
[:>ackage’s Instrument Maker program, you dnw and edit wavefomis and define a 
sound envelope, which governs a sound’s percussiveness (see die figure “Design- 
ing Instruments”). For example, a piano has a shaip a! tack (as the hammers hit 
the strings) and a gradual decay (as the strings stop vibrating and the sound fades 
out). Wind instruments have a gradual attack and little decay — until the musician 
mns out of breath. 



instruments for use 
with 

ConcertWare-T MIDI's 
Music Player program. 



Aural Gratification 

Considering the Mac’s limited sound-synthesizing capabilities, the end product 
of Instalment Maker is surprisingly good. But if it’s not good enough for you, 
ConcertW are -f MIDI can send songs to a synthesizer — or let you enter songs 
from a synthesizer. If the notion of playing a song and then printing out its score 
sounds too good to be true, it is. Any performers rendition of a piece vaiies from 
the precise timing specified by music notation. ConceitWareT MIDI — and 
professional .sequencer and scoring packiiges as well — must attempt to round off 
variances in timing through a process called quantization. Generally the process 
works well, but you still must fine-tune the final score. 
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If you don’t have a synthesizer and you aren’t happy with the Mac’s attempt to 
imitate one, consider Bogas Productions’ Studio Session or Br(Kluit)und 
Software’s Jam Session, both of which use .ftvw/Vcr/ sound. Sampled sound is a 
digitized version of the real thing, produced by feeding an audio signal into a 
hardware device called an analog-to-cligital coNretler^ which turns a continuously 
varving (analog) sound wave — the kind our ears recognize — into a series of 
numbers stored by sam|Dling software. If you’ve ever marv^ied at a compact disc’s 
startling clarity, you’ve experienced the most common application of sampled 
sound. 

The instmment sounds included with Studio Session and Jam Session can’t 
approach a compact disc’s realism. Still, lx:>th are remarkable j^rograms. Jam 
Se.ssion includes numerous songs in a variety of styles, from reggae to rock to 
classical to countiy. Each key on the Mac’s keyboard is assigned to a “canned” riff 
(a .series of notes) or a .sound eftect such as a cheering or applauding crowd; you 
can improvi.se solos (and cheer yourself on) by pressing keys as a song plays, and 
Jam Session works to ensure that eveiything you play is in the right key and 
tempo. And on the screen, an animated band boogies to your beat. 

Studio Session includes additional features, including a music editor that lets 
you create new' songs. C(3mpuSei*v'e, America Online, and user group libraries are 
brimming with songs and additional instrument sounds. You can also create your 
ow-n sounds using a Mac with sound-rccording features such as an LC or Ilsi, or 
any other Mac equipped with a sound digitizer such its Farallon’s MacRecorder. 




More on MIDI 

In 1982 the largest companies in the electn^nic music industiy overcame their 
normally secretive and competitive urges and agreed to cooperate. The result of 
their collaboration was not a hot new' musical instrument, but a 13-page dtKument 
that has literally changed the way the world makes music. 

That document de.scribed the MIDI specification. MIDI was developed to 
enable musicians to connect electronic instruments to each other and to comput- 
ers. The .MIDI specification spells out the t>pes of wires and connectors that unite 
musical instruments, as well as the commands and codes that MIDI-equipped 
instruments transmit and restx>nd to. Generally, any piece of equipment with 
MIDI — whether a musical insti*ument or a computer — can talk with any other 
piece of .MIDI gejir. 

On a basic level, MIDI lets you create a netw'ork of tw^o or more instruments 
that you can play from just one instmment. Musicians often use this technique, 
c'alled lavenng to play multiple instrumenrs simultaneously to obtain a richer 
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sound. On a somewhat more advancetl level, MIDI lets you connect one or more 
instrumeiiLs to a computer to record and play back music and add accompani- 
ments. Tliis aspect of MIDI has hel|K*d create a new phenomenon — the home 
recording studio. And at its most advanced level, MIDI lets you combine a 
computer-controlled network of instmments with audio equipment and even 
stage lighting to automate an entire |XYformance environment. 



MIDI Basics 

MIDI data can tmvel in two directions at the same time — from an instrument 
to a computer and from a computer to an instrument, for example. To accommo- 
date this two-way tralTic, eveiy MIDI device has two connecton^: MIDI In and MIDI 
Out. Some devices have another connector as well, MIDI Thm, which can be used 
for chaining MIDI devices together. 




Peer behind the Mac and you’ll notice there are no such connectors. Unlike 
some personal computers (specifically a few Atari mcxlels), Macs don’t come 
ecjuipped for MIDI but need a separate piece of hardware — a MIDI intetface, 
which connects to the Mac’s modem or printer port and provides MIDI In and 
MIDI Out connectors. Several are available for the Mac, ranging from A(iple’s $99 
Apple MIDI Interface to Mark of the Unicorn’s $495 MIDI Time Piece and J.L 
Cooper Electronics’ $349 S>mcMaster. 'Fhe high-end MIDI interfaces provide more 
MIDI In and MIDI Out connectors and allow the Mac to be synchronized with an 
external device such as an audio tape recorder (see the table “Mac MIDI Interfaces”). 



Mac MIDI Interfaces 

Model Company 


MIDI In 
Connectors 


MIDI Out 
Connectors 


Sync 

Support 


Retail Price 


Altech 1 X 3 


Altech Systems 


1 


3 


no 


S 99.95 


Altech 2x6 


Altech Systems 


2 


6 


no 


149.95 


Apple MIDI Interface 


Apple Computer 


1 


1 


no 


99.00 


MacNEXUS 


J. L Cooper Elec. 


2 


6 


yes 


69.95 


SyncMaster 


J. L. Cooper Elec. 


2 


6 


yes 


349.00 


MIDI Time Piece 


Mark of the Unicom 


8 


8 


yes 


495.00 


Professional Plus 


Opcode Systems 


1 


3 


no 


125.00 


Studio 3 


Opcode Systems 


2 


6 


yes 


495.00 


Studio Plus Two 


Opcode Systems 


2 


6 


no 


225.00 


MH-01M 


Passport Designs 


1 


1 


no 


130.00 


MIDI Transport 


Passport Designs 


2 


4 


yes 


495.00 
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To connect multiple instruments to a MIDI interface 
that provides just one MIDI In and one MIDI Out 
connector, you might use one instrument's MIDI Thru 
connector, as shown in (B). However, this chaining 
technique can cause delays in the transmission of 
MIDI data if used to connect several instruments. 



interface. The simplest technique (A) 
involves connecting one instrument's 
MIDI Out to the MIDI interface's MIDI 
In, and vice versa. 



For advanced MIDI setups such as the one shown in (C), 
it's better to use a MIDI interface that provides numerous 
MIDI In and MIDI Out connectors, such as Mark of the 
Unicorn's MIDI Time Piece. With this technique, each 
instrument's MIDI In and MIDI Out connectors attach to 
independent MIDI In and MIDI Out connectors on the 
interface. 



The MIDI interface shown in (C) also provides an audiotape 
synchronization feature for use with a MIDI sequencer. To 
synchronize a sequencer to an audiotape, you first record a 
sync tone on one track of the tape. When you play back the 
tape, the interface reads the sync tones and controls the 
sequencer's playback speed to keep the taped and sequenced 
music synchronized. 



The figure “T he Ins and Outs of MIDI Connections” shows three difiereni 
to connect MIDI instruments with an interface to relay MIDI data (also called 
//^ess^((,^es or events) lx,*tween instalments and a Mac. 

But what kind of data? First and foremost, note data. When you play a MIDI 
instrument’s keyboard, ii tells the Mac which keys were i^ressed and for how long. 
Velocity-sensitlve\ko\\^o\\x6^^ also note how hard each key wits pressed, letting the 
Mac capture the varied dynamics of your performance. 

Incidentally, MIDI instrumenis don’t necessarily have to have piano-like 
keyboards. They can lake other fomis, ranging from the self-explanaioiy' J///V 
gwtar mA drnni pad \o the not-st>self-exj:)lanaioiy, saxophone-like wind contml- 
lev. MlDl-equi|)i)ed accordions are available, as are I’etrolits that add MIDI to organs 
and acoustic pianos. Instruments that generate MIDI data are often called cojitml- 
iefs. Many musicians combine one controller with several sonnd niodides — lx)xes 
containing sound-generating circuiliy' and MIDI connectors, but no keyboards. 
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E-mu Systems’ remarkable Proteus is one |x>pular sound module; Rokind 
Coq)oration’s MT-32 Is aiKJiher. A visit to a local music store will turn up many 
more. 

MIDI instmments can receive or transmit data on any of 16 independent 
channels — electronic mailing addresses that accompany MIDI data and s[Xicif\' 
its destination. Not only can you specify the channel MIDI instruments use to 
transmit data, you can also configure them to res(X)n(.l to data sent on all MIDI 
channels (6>w;//mode) or only to cenain ones {poly mode). 

'Phis ability to channel MIDI data is im|X)rtant bectiuse many MIDI setups 
comprise more than one instrument, some of which may mnititimhral — 

capable of simultaneously producing different t)'pes of sounds, such as those of a 
dmm set and a horn section. If you couldn’t assign ceiiain MIDI data to certain 
channels, there’d he nothing to stop one instalment from playing another's part. 

Note daui is by no means the only kind of infonnation that can travel on MIDI 
cables. Mere are some MIDI messages that insteiid of playing notes play other 
roles in the performance. 

❖ Pm^ram c/w//;winstmct an instrument to switch sounds — from piano to 
strings, for example. 

❖ Con//nnons r/a/a modifies the way a sound is |:)layed. For example, 

many instruments hdvcp//ch henP wheels or levers that let you slide between 
l^itches the way guitar players do when they bend a string. Another kind of 
continuous data is afteriouch, which descrilx^s how hard a note key is being 
held down. By pressing harder on a key after you’ve pmssed it. you might add 
vibrato or cause a string sound to get progressively louder. Not all keyboards 
send afteiiouch, hut those that do allow for a greiiter range of expression. 

❖ C/(K'h or .sync c/a/a carries infonnation alxitit the timing of a MIDI perform- 
ance. It’s often used to synchronize a network of MIDI instmments to an audio 
tajx* recoaling. 

❖ S]s/eni<<xchis/re da/a is information pertinent to a specific nxxlel of MIDI 
instrument, such tis the contents of its internal memoiy, or the MlDI-channel 
assignments of its sounds. By transferring .system-exclusive data to the Mac, you 
can store and alter an instrument’s .sounds, and then iran.sfer the data back to 
the MIDI instrument. 



Software to Make Music By 

Without a computer, MIDI data plays a valuable hut limited role — it lets you 
play numerous instruments using just one controller. MIDI data Ixcomes much 
more useful when it’s combined with a comjouter and .software that can store and 
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A Laying Down 
Tracks 

Sequencers (such as 
Passport Designs' Pro 4, 
shown here) let yot 
record and play back 
MIDI data. The dark bars 
on the right indicate the 
presence of MIDI data in 
those measures. At the 
top of the window is a 
marker (here named 
Verse 2). which you can 
create to quickly access 
a specific point. Most 
sequencers provide 
these basic features. 



manipulate it. llie most 
po|:)ular kind of MIDI 
software is the 
sequencer, a kind of 
tapeless uipe deck that 
lets you build your own 
arrangements by 
recoaling pal^s one 
track at a time. You 
might start with a drum 
or b:iss track to 
establish a rh>ihm, and 
perliaps specih- that it 
loop, or rei:>eiU 
continuously. Next, you 
might add a guitar 
melody, then some 
strings to sweeten 

things up. Dining playback, you route the tracks to the appropriate instruments 
— or to the aj:)propriale sounds within a muliitimbral instrument — by specifying 
a different playback channel for each one (see the figure “Diving Down Tracks”). 

On the surface, a sequencer seems similar to a multitrack ta[X‘ recorder or to a 
digital audio-recording system such as Digidesign’s Audiomedia or Sound T(X)ls. 
But a sequencer doesn’t store sound; instead, it stores the sec|uence of MIDI data 
that describes what you played. 

That storage technique \m a few significant pluses. First, MIDI data requires far 
less disk space than digital audio data does. A ten-minute stereo recording made 
with Sound Tools requires 100MB of disk space; a ten-minute MIDI sequence 
might use 30K or so. Also, l:>ecause the MIDI data in a seciuence isn’t tied to a 
paiiicular sound, you c'an change an instalment’s settings before or during 
playback to hear how that electric guitar pan sounds when played by an acoustic 
guitar — or mayte an oboe. Or, you can work u|3 an arningement using an 
economical home system and then take your disk into a recording studio and play 
the secjuence using state-of-the-art gear. 

And l)ecau.se you’re working with MIDI data, you can continue adding tracks 
without compromising the sound quality. With an audio recording, each time you 
ix)nnce two or more tracks to a single track to free up a track for recording, the 
sound tjuality of the older tracks suffers. With a sec[ucncer, the tracks exist in the 
Mac’s memoiy, not on audio tape. So you can add xs many tracks xs y^u have 
memory for, and every' playback is an original performance. 
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Perhaps best of all (at least for those of us who can’t practice eight hours a 
day), you cdn use a sequencer's extensive editing features to correct misplayed 
notes or to add more dynamic expression. You can cut and paste sections of a 
recording — for extimple, to remove extra verses or repeat a part. And with a 
seciLiencer’s s/ep recording mode, you can manually enter difficult parts one 
note at a lime, or slow down the tempo and record iliem at a more leisurely 
pace. Is it cheating? Some might say so, but it lets you make better music, and 
the results go a long way toward soothing your guilt. 



Sequencer Features 

Here’s a closer look at the kinds of features you’ll find in Macintosh sequencers. 

For correcting or inserting notes in existing tracks, two basic schemes exist. 
Graphic editing disj:)lays a track’s contents on a music staff-like grid, except that 
notes are shown as horizontal bars, with longer bars representing longer notes. 
Graphic editing lets you select and drag notes from one position to another using 
die mouse. Bec*iu.se a graphic editing display resembles a player piano roll, it’s 
often called a piano /p// display. (Mark of the Unicorn’s Performer supports a third 
scheme that displays a sequence In standard music notation.) 

Z:?w///Avy editing displays a track’s contents as a table of MIDI data. It doesn’t 
give you the click-and-dnig convenience of graphic editing, but it allows for greater 
precision, since you can type and edit die exact values that describe individual 
notes or other MIDI data. Better .sequencei*s proxide both types c^f editing windows 
(see the figure “Ftliiing Tracks” on the next page). 

For tweaking the liming of notes, sequencers {irovide features, 

which c'au.se the jirograiii to move notes to the nearest note value you specify. If 
used exce.ssively, however, cjuaniizing am give .seciuenced music an overly mecha- 
nized feel; after all, no one plays every' note evac/iy on lime. To eliminate this 
undesinible side effect, most sequencers let you specify a margin within which 
notes aren’t ciuantized, and thus you can neaten up your playing without making it 
sound rolxiiic. Some sec|uencers also jirovide a humanize oymon, which 
does the op|X)site of quantizing: it nudges notes off their exiict beat values to 
improve the feel of a passage that was overly ciuantized or entered using a step- 
recording nicxle. 

Many pieces of music don’t have the .same teni|X) throughout. To accommo- 
date such pieces, seciuencers jirovide a special track, often c'alled a conductor 
track, that stores tempo iiifomiation. Using the conductor track, you can create 
a temfx) map that describes the tempo changes in the jiiece. >Xith .some 
sequencei*s — iiiduding .Mark of the Unicorn’s Peifornier, Opcode Systems’ 
Vision, Sleinberg-Jones’s Cubase, and Flectrotiic Arts’ Deluxe Recorder — you 
can specify the tempo by ia|iping a key on a MIDI keyboard. 
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Editing Tracks 
At top, the graphic (upper 
right) and event list (lo^er left) 
editing windows in Mark of the 
Unicorn's Performer. The 
entries reading #64 indicate 
the press and release of a MIDI 
keyboard's sustain pedal. In the 
middle, the quantizing dialog 
box in Opcode's Vision. At 
bottom, Performer's Split 
Notes dialog box, which lets 
you extract certain notes from 
a track. One use for Split Notes 
would be to separate the left* 
and right-hand parts of a track. 
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If you combine a sec|uencer with external 
equipment, sucii as a multitiTick audio tape 
recorder, you’ll need a sequencer that can Ixi 
locked to synchronization codes sent by that 
external source. By recording a .pv/r /rad^ on a 
tape recorder and feeding that track into a sync- 
SLippoiiing MIDI interface such as MIDI Time 
Piece, you keep the sequencer and recorder in 
exact synchronization. You can use s\tic to add 
sequenced electronic music to an acoustic 
recording, or to create a muliitnack audio record- 
ing using a single .MIDI instrument to record one 
track at a lime, synchronizing the sequencer’s 
playback with the tracks you’ve already recorded 
on tape. Sync feuures are commonly used in TV 
and movie .soundtrack production, in which MIDI 
sequences of music or even sound effects are 
synchronized to visual action. In these cases, a 
.sequencer is synchronized to a film editor or 
videotape recorder using the industry standard 
SMPTB time code. 

At the leading edge of the sequencer world, 
you’ll find Opcode’s Studio Vision and Mark of the 
Unicorn’s Digital Performer, which can combine 
MIDI data and digitally recorded audio in the same 
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file, enabling you to acid vocals or acoustic instnjment recordings to a secjuence. 
To record audio, you need appropriate digital audio liardware such as 
Digidesign’s Sound Tools and Audiomedia (both discussed in Chapter 32). 




If you’re a pro, you might end up using more than one sequencer. Fortu- 
nately, virtually all support the standard MIDI jHe format, which enables 
.sequencers — even ones running on difiereni computers — to e.xchange 
recordings (see the sidebar ‘Choosing a Sequencer”). Often MIDI files are also 
used along with scoring programs — the next stop on our MIDI lour. 



Music Processors 

Scoring programs let you j:)rint music using conventional notation. They do 
for composers what word processors do for writers — they let you easily con'ect 
and revise a piece without a lot of etusing (see the figure “Scoring Software” on 
the next page). 

Even more exciting, scoring programs can transcribe music as you play it on 
a MIDI keyboard. Real-time music transcription has been a fiintasy of musicians 
for yetirs, and the dream still hasn’t been completely fulfilled. The primary' 
problem is one I mentioned before — nolxxly plays every note exactly on time. 
A real-time transcription is likely to have a large numlx^r of awkward rests and 



Choosing a Sequencer 



Sequencer software firms keep a close eye on the 
competition, releasing updates so often that you'll 
rarely find any one program well ahead of the others. 
Given that, here are some issues that are likely to 
influence your buying decision. 

❖ Program design As with any kind of program, some 
sequencers are easier to use than others. I'm partial 
to Performer and Pro 4. Vision provides a few more 
features, but it's harder to learn. Try a few programs 
and pick the one you feel comfortable with. 

❖ Memory requirements Memory efficiency is critical 
with sequencers, since the length and complexity of 
your songs is limited by the amount of free memory 
available. Performer, with its flashy user interface, 
requires 2MB of RAM for serious work; most other 
programs can run comfortably with 1MB. 



❖ Copy protection Most software makers stopped 
this practice years ago, but this inconvenience 
persists in the sequencer world. Before a protected 
sequencer will run, you have to insert a master 
floppy disk or perform a convoluted installation 
process on your hard disk. It's annoying, and 
potentially devastating If you use a sequencer at 
live jobs ("Sorry, folks — - no music tonight. The 
band's master disk went bad."). Of the sequencers 
shipping at this writing, only Pro 4, Deluxe 
Recorder, and Dr. T's Music Software's Beyond are 
not copy protected. 

❖ Cost For most musicians, money is an object. The 
best buy in sequencers Is Passport Design's $99.95 
Trax. Cn 
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unusual note values 
ycui’ll need to clean 
up using the scoring 
program’s editing 
features. Scoring 
i:>r()grams help you 
get better results by 
quantizing data as 
you pla>’ it (or load it 
from a MIDI file), but 
don’t expect perfect 
notation the first 
time around. These 
rc^al-time entiy 
features aie most 
efiective when used 
as a starting point. 



A Scoring 
Software 

Notation programs such 
as Finale, shown here, let 
you commit music to 
paper by entering notes 
individually from a tool 
palette, playing a MIDI 
instrument, or importing 
a MIDI file created by a 
sequencer. The latter two 
approaches sound 
especially appealing, but 
music entered directly 
from a performance often 
requires extensive 
quantizing to compensate 
for minor timing 
inaccuracies. 



Numerous scoring programs are available for the Mac, including Mark of the 
Unicorn’s Professional Composer, Piusspoit Designs’ NoteWriter and Encore, 
Coda’s Finale and MusieProse, Electronic /Vrts’ Delu,\e Music Construction Set, 
and Gre:it Wave Software’s ConcertWare+MlDI. IX^uxe Music Construction 
Set and ConceitWare+MlDI provide beginner- to intermediate-level scoring 
features. The rest are geared toward professionals and offer mc:ire control over 
the elements of a score. 

All of these programs take advantage of Adolx? Systems’ Sonata music font 
to prcxluce shaip copy on liLserWiiters and other PostScript printers. (Coda’s 
programs include additional PostScript fonts for pixxlucing specialized 
notation symtols such as guitar chord patterns.) Beyond that, c^iich program 
pix)vides its own notation strengths; if you’re a serious com|X)ser, you’ll want 
to evaluate them all to find the one that best handles the notation require- 
meiiLs of the style of music and the instalments you’re writing for. Wliile 
you’re at it, you may want to investigiite free or shareware scoring [•>rograms 
such as Lime, from the CERL Music Group at the University of Illinois and the 
Department of Computer and Information Science at Queen’s University. Lime 
and a large selection of music notation fonts are available through mast user 
groups and on-line services. 



Sounds Good 

As mentioned at the beginning of this chapter, editor/librarians let you 
manage, alter, and save a .MIDI instrument’s sounds by manipulating sy'stem- 
exclusive MIDI data. You might use an editor/librarian to tweak an existing 
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MIDI Patching 
Apple's PalchBay 
application graphically 
depicts the connections 
between the MIDI 
Manager {upper left icon) 



sound to your liking or 
to create a new sound 
from scratch. You can 
alter a MIDI 
instrument’s sounds 
using its front-panel 
knobs and switches, 
but an editor/librarian 
makes it easier by 

taking advantage of the Mac’s gi*aphical operating st>'le. For example, giving a 
sound a sharper, more percussive quality might require 15 minutes of twiddling 
with an instrument’s knobs w-hile squinting at its small, calculator-like display. 
With an editor/librarian, you can edit an on-screen version of the sound, clicking 
and dragging its components until you get the sound you want. 



and your MIDI hardware 
and software. Here, 
connections have been 



Editor/librarians are available for all |X)pular MIDI instruments. Some, such as 
Opcode’s Galax\^ can work with numerous instruments, and are often called 
lifjwersa/ editor/librarians. 



established between the 
MIDI Manager and 
Digidesign's MaeProteus 
(far right), and the 
MaeProteus' Front Panel 
application, which lets 
you adjust instrument 
settings and MIDI 
parameters. MaeProteus 
is a version of E-mu's 
Proteus that plugs into a 
Mac ll's NuBus slot. 



Similar to editor/librarians are s^miple-editing programs such as Digidesign’s 
Sound Designer II or Passport Designs’ Alchemy or entr\--level Sound Apprentice. 
Sample editors let you manipulate the digital sound samples that sampling instru- 
ments such as Ensoniq’s EPS and E-mu S>'stems’ Emulator 111 play. (For details on 
digital sound and samplers, see Chapter 32.) 

If you have a sampler, you might also want to investigate Digidesign’s 
Turbosynth software, which lets you design synthesized sounds on the Mac 
and then transfer them to a sampler for playback. Ttirbosyndi gives a 
sampler — w-hose nomial purpose is to play back digital recordings of real 
instalments — the sound-generating versatility of a .synthesizer. 




Every Combo Needs a Manager 

If you try- to mn .several MIDI programs simultaneously under MuIiiFinder (or 
Sy'stem 7.0), you may experience compatibility problems. That’s tec'au.se some 
MIDI programs monopolize the Mac’s communications chips, preventing other 
pmgrams from using them. 

But chances are all your MIDI programs will peacefully coexist if you use Apple’s 
MIDI Manager, an enhancement to the Mac’s system software that lets multiple 
MIDI progi^ams run under MuItiFinder and even share the same MIDI data. Instead 
of accessing the hardware directly, programs access the MIDI Manager, w-hich in 
turn deals with the hardware. You can establish “connections” between the various 
MIDI programs and hardware you use by using Apple’s PatchBay appliaition (.see 
the figure “MIDI Patching”). 
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For users of ihc Mac Portable, MIDI Manager isn’t an option, it’s a necessity. 
I1ie Portable’s batten’-conserv^ation features make it incompatible with MIDI 
software that directly accesses the machine’s communications chips. If you 
have a Portable, use MIDI Manager version 1.2 or later. Apple also recom- 
mends using System 6.0.5 or a later version to eliminate other possible 
comixitibility’ problems vvith the Portable’s modem and printer ports. 

Most MIDI software vendors have updated their products to be compatible 
with MIDI Manager. Nonetheless, if your setup ret|uires that you use MIDI 
Manager, it’s a good \l\o\ to verify that a given piece of MIDI software is compat- 
ible with it before \^u buy. 



Smart Songsters 

One of the most fiiscinating categories of MIDI software almost defies categori- 
Ziiiion. I’m referring perfomatice software, programs diat you interact with to 
imfirovise com(X)sitions, and in .some c'ases, that store and anal>7c* phrases and 
then improvise music with some characteristics of the originals. 

Musical Luddites who aim their noses skyward at the notion of computer- 
comiX)sed music haven’t played with Jam Factory', one of three intelligent 
instrument programs from Dr. T’s Music Software. In Jam Factory, four “players” 
store notes you play at a MIDI keyboard, and then the program analyses the 
music. From there, the program generates new passages that contain the 
notes you played, hut in a more random order. Uie order isn’t completely 

random, however, Ix'cause the probability of a 
given note occuiring de[3ends on how often it 
(xcurred in the original phrase. That’s what 
allows Jam Factory^’s improvisations to 
resemble the original phrases. 

llie basic concepts behind Jam Factoty 
aren’t new. In 1961, computer music scientists 
develojxd what they called an analog compos- 
ing machine. In one experiment, they used it to analyse Stephen Foster songs 
and compose new songs that had that Dixie flavor. And even Mozart once 
exjxrimented with nindom composition, using dice to choose notes, then 
building a melody and supporting harmony based on those selections. 

Jam Factory' would make the flamboyimt Amadeus squeal with glee. Tlie 
screen is jam-packed w'ith performance conOvls, buttons, and graphs for 
altering the phrases Jam Facioty ()lays — their teni|X), rhy'thm, randomness, 
key signature, and more. Jam Factory turns the Mac into a musical instrument, 
letting you change the program’s renditions of your phrases by “playing” the 
on-screen controls. You can store the results of a performance to commit that 
flash of brilliance to disk, and replay it later. 



...even Mozart once experimented 
with random compositioti, using 
dice to choose noteSy then building 
a melody and supporting harmotty 
based on those selections. 
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If ii sounds to you like there's more to Jam Factoiy than IVe clescril^ed, 
you’re right. Dr. T’s Music Software wisely offers a $5 demonstration disk that 
lets you ex{^erience the program for yourself. Wliile you're at it, get the demo 
disks (S5 each) for Jam Factoiy's cousins — M, a composition and perfor- 
mance program, and L’pBeat, an intelligent rh>thm program designed for use 
with drum machines. UpBeai takes basic rhythms that you enter and devises 
accents and fills that take the mechanized "boom-chaka-boom” feel out of 
dmm synthesizers. 



My favorite program in this c'^ategoiy of performance softw^are is Scorpion 
Systems Group’s Sybil. Sybil works like a musical instrument, allowing you to 
produce complex, multi-part compositions on the fly, in real time. In short, you 
don’t use S>t)il, you play it. 



On one level, Sybil lets you play back .series of notes and chords that you assign 
to the pads on a MIDI tlmm controller, the key's on a MIDI music keylx)ard, the 
frets on a MIDI guitar, or even the keys on the Mac’s keyixaard. Fof* example, once 
you’ve a.ssigned a chord to a particular pad, you can play that choal by striking the 
pad. You can also set up Sybil to respontl to how hard \^u strike a pad — strike it 
gently, and one set of notes plays; strike it hard, and another set plays. 



On another level, you can tell Sybil to play your stored notes differently when 
you stiike a particular pad twice in succession. The fiist hit might play a chord, 
w'hile the second hit might transpo.se the chord to a different key. By combining 
stored notes with these toggles, as they’re called, you can create remarkably rich 
compositions with suiprisingly little effort. 



Sybil is being used by all types of musicians, but drummeis in particular have 
embraced it because it gives them the ability to make tonal music. Indeed, one of 
the things that makes Sybil special is that, in the words of Steve Lip.son, one of 
Sybil’s creators, “it breaks down the distinctions between instrumentalists.” 





Music Miscellany 

Secjiiencers, editor/librarians, and scoring programs are the primary players in 
the MIDI software world. On the fringes, you find programs such as Ars Nova 
Software’s Practica Musica, Coda’s Perceive, and Hip Softw'are’s Harmony Grid, 
which are all designed to help you train your musical ear and learn music theory'. 
And for creating slick drum and rhythm pattern, check out Coda’s MacDrums, 
Primera Software’s Different Drummer, and Dr. T’s Music Software’s U[:)Beat. 




'fhere are also MIDI j')rogramming tools such as Altech System’s MIDI Basic 
and MIDI Pascal, and I lip Software’s fascinating HookUp, a graphical program- 
ming language that lets you create MIDI-accompanied animations not by- 
typing arcane programming commands, but by attaching icons to each other. 
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You can even find prerecorded MIDI sequences, such as Passport Design’s 
Music Data series, which includes elaborately produced sequences of hun- 
dreds of Top-40, rhythm-and-blues, country^ and classical music pieces. You 
might use a canned sequence to fine-tune your arranging or improvisation 
skills, or as an accompaniment to a live {performance. And you can also find 
MIDI support in multimedia programs such as MacroMind’s Director. 
Director’s MIDI support lets you trigger a sequenced piece of music or a 
sound effect at a [Particular time during an animation. HyperCard users can 
also choose from a variety of XCMDs and XFCNs to add MIDI-control features 
to stacks. 



Fade Out 

If you want to learn more about computer music apfplications and syntliesizers, 
consider a subscription to Keyboard magazine (Cujpertino, CA) or Electtonic 
Musician (Emery\alle, CA). Both mag<izines review the latest in synthesizers and 
computer softw'are, but not at tlie expense of the creative aspects of music 
making. For a complete guide to making music on the Mac, re 2 idMacuorld's 
Music and Sound Bible (IDG Books Worldwide, due to be published in 1991). 

The Mac has quickly become the comjputer of choice for music applic'ations, 
and the fijture sounds even better. The Mac II, with its faster processing and 
expandability', plays a lar^e role in sampling and professional audio applications. 
Synthesizer makers will continue to cram more and better sounds into less- 
expensive packages, and increasingly intelligent music packages will enable music 
lovers with less-than-\irtuaso keyboard skills to experience the joy of listening to 
their own music. 

And in the end, joy is what making music is all about. 
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Summary: 

✓ The Mac is fast becoming a prominent force in the way people make music. A Mac can perform 
many musical roles, including sequencing (recording, editing, and playing back performances), 
scoring (putting notes on paper), composition (storing and analyzing groups of phrases), sound 
editing (manipulating sound quality), patch management (patch librarians), and sound track 
production. 

✓ You don't have to be a professional musician to benefit from various programs designed to let you 
make your own kind of music with a minimal music background and no additional equipment. 

✓ The Musical Instrument Digital Interface (MIDI) was developed to let musicians connect electronic 
instruments to each other and to computers. MIDI allows you to create a network of two or more 
instruments that you can play from just one instrument (layering). Or a more advanced level, MIDI 
lets you combine a computer-controlled network of instruments with audio equipment and even 
stage lighting to automate an entire performance environment. 

✓ The most popular MIDI software is the sequencer, a kind of tapeless tape deck that lets you build 
your own arrangements by recording parts one track at a time. Scoring programs let you print 
music using conventional notation; some can transcribe music as you play it on a MIDI keyboard. 
Editor/librarians let you manage, alter, and save a MIDI instrument's sounds by manipulating 
system-exclusive MIDI data. 
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Chapter 12 

Animation 



In This Chapter: 

✓ A look at the different uses of animation. 

✓ How Mac animation programs simplify the animation process. 

✓ Details on how to add sound to your animations. 

✓ Additional hardware requirements for creating sophisticated animation. 

✓ A hands-on look at animating with HyperCard. 



Y ou will see some animation icxiay. It might be a Bugs Bunny airtoon or a 
NASA simulation of a space station. It might be a three-second 'IV station 
identification or a fifteen-minute battle scene from a science-fiction flick. Or it 
might be an elaborate Disney classic, a satellite’s view of an approaching storm 
system, or a simple list of credits crawling up a movie screen. 

/\nimation is ever>'where — and it has been since newspaper cartoonist \Xlnsor 
McCay thrilled tum-of-the-centurv' theatergoers with his Gertie the Dinosaur 
cartoon. So novel were McCay’s eftbrts that audiences “suspected some trick with 
wires," he later wrote. 

Today s public is less naive but remains enchanted by watching inanimate 
objects take on lives of their own. Animation is hot, and computer animation is 
helping to fuel the fire. Enter the Mac, stage left. The Mac’s shaq^ graphics and fast 
processor make it a natui^al platform for creating moving pictures. In this chapter, 
I’ll explore the concepts and challenges behind animating on the Mac and 
spotlight some animation products. 



Why Animate? 

You might think the only people who could benefit from Mac animation are in 
the entertainment business. There’s no denying that Mac animation is making 
show biz inroads. Advertising agencies and production houses use Mac animation 
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prognims lo mock up animations that will be created on broadcast animation 
eciuipmeni such as the Quantel Paintbox, a broadatst tilling and animation 
workstation commonly used in the video industiy. Film and video artists use the 
Mac to make animated art. Television stations use Mac animations for on-screen 
graphics. 

But the irtiih is, you don’t have to have delusions of Disney to use an anima- 
tion program. Consider the following .scenaiit)s. 

❖ 'fo explain the benefits of solar water heaters for a trade show, a marketing 
manager for a solar heating firm uses an animation program to create a moving 
diagram in which blue (cold) water enters a solar collector, is heated (it turns 
red), then flows into a storage tank. This is followed by animated graphs that 
show how much money and energ)' customei*s will save. The complete 
|)reseniation mns continuously at the show booth. 

❖ A developer of educational .software wants to show how events combined to 
create the Cuban missile crisis. 'Ilie firm creates an animation that uses maps of 
Cuba and the United States to depict the key events: the missiles arriving on 
Cuban soil, the spy photos, the naval blockade. The final animation is recorded 
on a videodisc that students can control using HyperCard. The result is far 
more engaging than a lecture and reinforces the geography and timing tehind 
the crisis. 

❖ An architect bidding on a project creates an animated walk-through that lets 
clients look at the building from various angles and that simulates entering the 
lobby from the central courtyard. ’Ilie clients can belter visualize the final 
pnKluct than they could by e.\amining blueprints. 

Visualization is the key to each of these scenarios. It’s said that more than half 
the brain’s neurons are involved in processing visual input; animation speaks 
directly to the brain’s vision center, allowing — in theoiy, at least — faster, more 
complete comprehension of complex concepts and events. 




Frame by Frame 

Animation relies on a mental phenomenon called pemstcf tee of vision, which 
causes an image to remain visible fora fleeting moment after it’s disappeared. By 
presenting the eyes with a rapid sequence of changing images, you create the 
illusion of motion. 

Smixnh animation requires that the viewer .see at least 16 images, ox frames, 
per .second, lliai’s easy for any Mac, but crediting the frames themselves is, for the 
most pan, yxjur job. Some programs can automatically create cenain types of 
animation, but creating a realistic moving picture still takes time and effon. 
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4 File Edit Selection Brush Teut Goodies Ulindouis 



Trixie Goes to the Be 



A Make it Move 

Studio/Vs animove 
feature lets you quickly 
animate an object. First, 
specify the number of 
frames desired (32, in 



Animation pro- 
grams such as 
Electronic Arts’ Studio/ 
1 and MacroMind 
Director electronically 
recreate the tech- 
niques behind ce/ 
anmiaiion, the 
conventional film 
animation technique 
patented in 1914 (by 
another newspaper 
cartoonist, Earl Hurd) 
and still used today. 
With cel animation, a 
background is drawn 
or painted on paper, 
over which are laid 
transparent sheets of 
celluloid containing 

only those components of the frame that have moved since the previous frame. 
The resulting composite is photographed, a new cel is laid in place, and the 
process is repeated. Cel animation saves animators time and effort by eliminating 
the need for them to redraw the background for every frame (as Winsor McCay 
did for all 10,000 frames of Gertie the Dinosaur). 



this example). Next, 
move the selection to its 
starting position and 
click Start Key, then 
move the selection to its 
ending position and 
click End Key. Finally, 
click OK, and Studio/1 
generates the 
intermediate frames. 



Stuclio/1 is an inexpensive monochrome (black and white) paint program with 
several easy-to-use but powerful animation features. Studio/l’s animpainting 
feature works in tw'o ray^s. You can define any selection — for example, a car — as 
a brush and then draw the path that you want the selection to follow. Studio/1 
then creates the frames needed to move the seleaion (see the figure “Make it 
Move”). You c'an also define a short animated sequence as a brush. For example, if 
you had a bird that took 20 frames to fully flap its wings, you can define those 20 
frames as a brush and then drag it across the sky, thereby eliminating the need to 
laboriously animate the entire sequence. 




Studio/1 provides another animation technique, called anfmotmg that lets 
you create simple three-dimensional (3-D) animations, such as a company logo 
that appears in the distance and spins toward you. Creating an animation with the 
animoving technique involves selecting an image or some text, choosing the Anim 
3D command, and then typing v'alues that describe the object’s path (see the 
figure “From Here to There” on the next page). 
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From Here to There 

Studio/Vs Anim 3D command lets you create 
3-D animations by specifying the direction of a 
selected object. The Distance boxes let you 
specify the total distance that a selected object 
is to move along the X, Y, and Z axes. The 
Rotation boxes let you specify the total angle (in 
degrees) that a selection is to be rotated about 
the three axes. 
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MacroMind Director 

The most j:)0(:)ular — and one of the most |X)weiful — Mac animation pro- 
grams is MacroMind Director. In Director (iLS well as in its predecessor, Video 
Works II), the com|X)nents in an animation — backgrounds, animated objects, 
sound effects, and so on — are stored in the Cast window. The Cast window is a 
cinematic data Irase, an electronic casting office that holds die audio and visual 
cast of characters in an animation. You add a cast member to an animation by 
dragging it from the Cast window to the stagey or by using the Score window, 
which graphically depicts the events in the animation (see the figure “In the 
Director’s Chair”). 

If all this sounds complex, it cTin be. Fortunately, Director pmvides a host of labor- 
saving features for creating animated titles, bar charts, bullet charts, and other special 



In the 
Director's Chair 

MacroMind Director 
stores the components 
of an animated 
sequence — objects, 
sounds, backgrounds, 
and so on — in the Cast 
window (bottom right). 
Behind the Cast 
window is the Score 
window, which 
graphically depicts the 
events in the sequence. 

Behind the Score 
window is the Stage, 
where the animation 
takes place. 



^ it File Edit Control Ulindoui Cast Sg 
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Automatic Animation 

MacroMind Director provides labor-saving features that 
create animated titles, bar charts, and various text effects. 
After selecting the desired effect in the Auto Animate 
dialog box (top), you specify the text style, animation 
speed, and other options (bottom). Here, the From Right 
option, which causes each bulleted item to slide into place 
from the right edge of the screen, is selected. 
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elTecis (see the figure “Automatic Animation”). Director’s Overview application 
lets you streamline ilie jTiXK'ess of creating animated presentations by allowing you 
to c^asily combine still graphics, animations, and sounds (see the figure “An 
Overview of Animation” on the next page). 

Director also offers the computer animators best friend, an in betweening, or 
iuvening, feature. Tweening lets you animate without cnifting eveiy frame by 
hand. You create the first and last frames (the key^fiwnes) of a sequence, 
s[Tecif\ing the beginning and ending appc*arance of an object, as well as the total 
numlxT of frames desircxl for the sequence. Director does the rest, creating the 
specified number of frames and moving the object from one frame to the next. 
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A An Overview of 
Animation 



Director (and 
Stuclio/1) can idso 
print the frames in an 
animation. You could 
film an animation by- 
printing one frame on 
each page, and then 
punching the pages 
with a three-hole 
paper punch. Next, 
mount a movie camera 
on a tripod and point 
it at a copy stand 
containing pins that 

will hold the pages in register. Insert each page into the stand, snap a frame, and 
repeat the process. 




Director's Overview 
window lets you quickly 
create and reorganize 
productions by 
dragging icons and 
choosing files. This 
example productioi 
begins with a title that 
zooms to fill the screen. 
After a three-second 



'll-iere’s far more to Director than I’ve described here. For crediting your silicon 
cast, the program provides color painting firatures that rival tho.se of a high-end, 
32-bit paint program. It has impressive sound features, which Til describe later. It 
provides a built-in programming language, called Lingo, that lets you create 
interactive animations containing HyperCard-like buttons and other on-screen hot 
spots on which users can click. And it can exchange images and even entire 
animation sequences with other programs. That latter talent lets you combine 
Director with three-dimensional drawing programs to create 3-D animations. 



pause, a visual 
transition leads to a 
Director animation, 
which is followed by a 
bar chart created in 
Director. Finally, a 
sparkling title appears 
followed by a list of 
credits. 



No Special Glasses Needed 

Much of today’s computer-generated animation creates the illusion of three 
dimensions. A network logo spins toward you, its letters thick and glittering as 
though cast in platinum. A telephone company commercial takes you on a 
fantiistic voyage through the circuits of a fiber optic network. Seen on a big screen, 
3-D animation am almost give you motion sickness. 



3-D animation is also complex enough to give a computer headaches. Simulat- 
ing depth, lighting, and shading requires time-consuming calcukitions that tax 
even the fastest Macs. A Mac ll-class machine can easily take ten seconds or more 
to display a complex 3-D image. Multiply that figure by the number of frames 
needed for smooth animation (at least 16 per second), and the time (actor behind 
3-D animation becomes all too real. Consequently, no Mac 3-D graphics program 
provides real-time animation features. You can’t draw a car, for example, and 
watch it move as you move the mouse. 
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But if you’re patient, you can still create stunning 3-D animations. Many 3-D 
programs let you create animation sequences that \^)u can save and play back or, 
better still, import into VideoWorks or Director for further embellishment. You’ll 
find animation-oriented features in numerous 3-D programs, including Alwent’s 
Zoom; DynaWare’s DynaPerspective; Strata’s StrataVision 3d; Visual Information’s 
Dimensions Presenter; Paracomp’s ModelShop, S^^nvel 3D, and Swivel 3D 
Professional; Silicon Beach Software’s Super 3D; and MacroMind Three-D and 
RenderWorks. And as I mentioned earlier, Electronic Aits’ Studio/1 provides 
reasonably pow-erful monochrome 3-D animation features. 




The most basic way to create frames for 3-D animation is to alternate betw'een 
moving the objects (or the camera, the 3-D world’s term for your vantage point) 
and issuing a command that saves the screen in a graphics format such as 
MacPaint or PICT. You can then move the resulting frames into Director, 
VideoWorks, or HyperCard. 



/\n easier alternative to this move-and-save process is to use a program’s 
tw'eening feature to create frames. Some programs provide a \^ation on the 
tw'cening theme by allowing you to specify not just the beginning and ending key 
frames, but also intenuediate frames. Intemiediaie Immes let you use a program’s 
tweening Lilents to create more complex animation .sequences, such as entering a 
building, turning left, then climbing staii^s. 

You can save the fi*ames genenited by a tweening session in a number of ways. 
Some j)rograms, including Super 3D and Dimensions Presenter, let you save 
fi*ames in a document that you can play back using an accompanying projection 
prognim. Swivel 3D lets you save frame's in the Scrapbook file. Super 3D also 
supports a special file format for exchanging animation sequences called P!CS. 
MacroMind Director can import (and export) animations in numerous formats, 
including Scrapbook and PICS. Studio/1 can also save animations in PICS format. 
Some screen saver utilities, including Berkeley Systems’ .After Dark, can play PICS 
files. Using this feature, you could create an animated version of your company 
logo that the screen sav^r would play. (Screen savers and other utilities are 
discus.sed in Chapter 19.) 



Animating with HyperCard 

You can get a feel for Mac animation techniques using HyperCard. By following 
the tutoiial in the sidebar “Creating a Hyj^erCard Animation” on the next page, 
you’ll be using a meih(Kl that closely mimics the process of traditional cel 
animation; it’s also similar to the frame-by-finame animation techniques you c'an 
use in MacroMind’s VideoWorks and Director. 
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Another way to animate using HyjDei'Carcl is to crejite HyperTalk scripts that 
select objects and move them on the screen. One such script is shown in the 
figure "Remote-Control Painting.” Tliis second technique usually provides faster 
animation than the frame-by-frame approach. Yet another animation technique 
involves assigning an icon to a button and then moving the button and changing 
iLs icon. You can .see this technique in action by playing with the Train Set stack 
that accompanies the version of HyperCaixl 2.0 that Claris ships. Tlie puffs of 



Creating a HyperCard Animation 



To try this tutorial, your HyperCard user level must 
be set to the Painting level. If it isn't, use the Home 
stack's arrows to get to the User Preferences card, click 
the Painting button, then return to the Home stack's 
first card. 

Phase 1: Casting Call 

First, you need a character. For this exercise, use the 
pickup truck in HyperCard 2.0’s Art Bits stack. 

1. In HyperCard's Home stack, click the Art Bits icon. 
When the Art Bits index appears, click the entry that 
reads Transportation. 

2. Open the Tools menu and activate the selection 
tool. 

3. Find the pickup truck (it's near the upper left 
corner of the card), and select it by enclosing it within 
the marquee. Don't select any extra space below the 
truck's tires. 

4. Choose Copy Picture from the Edit menu. 



Remote-Control Painting 
Another way to animate in 
HyperCard is to use HyperTalk 
scripts to control HyperCard's 
painting tools. The script shown 
here selects an object located 
near the left edge of the card 
and roughly V/i inches from the 
bottom, drags it to the right, 
reverses its direction, and drags it 
to the left. 



Phase 2: Create a New Stack 

Now you're ready to create the stack that will contain 
the animation. 

1. Choose New Stack from the File menu. 

2. Uncheck the Copy Current Background box by 
clicking within it, then type a name such as Animation 
Test, and press Return. 

Before pasting the truck into place, you must create 
a background. 

3. Choose Background from the Edit menu. 

(Stripes appear in the menu bar to indicate you're 
working on the background.) 

4. Open the Tools menu and select the line tool. 

5. Hold down the Shift key and draw a horizontal line 
from one end of the card to the other. This line will be 
the street upon which your silicon truck will roll. 

6. You’re finished with the background, so choose 
Background from the Edit menu again. 



on mouseUp 

choose lasso tool 

click at 25^270 with commandKey — lasso 

set dragSpeed to 200 — adjust for desired speed 

drag from 25,270 to 490,270 — moue 

doMenu "Flip Horizontal" — turn around 

drag from 490,270 to 25,270 — moue it back 

doMenu "Flip Horizontal" — turn it around again 

click at 0,0 — deselect 

choose browse tool — restore the browse tool 
end mouseUp 
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smoke that s[3ew from the engine are ciifl'erent icons, while the engine itself is a 
button that moves around the screen. 

The best way to add animation to stacks is to create it using an animation 
program, and then use the HyperCard driver that accompanies MacroMind 
Director to play the animation from within a stack. The driver uses an XCMD 
named playMovie that adds to Hyix?rTalk a command of the same name. 



7. Add the truck to the scene by choosing Paste 
Picture. 

8. Drag the truck (don't scratch the paint) until it's at 
the left edge of the card. Do not deselect the truck; 
keep it within the marquee. 

9. As it stands, the truck is headed in the wrong 
direction, so flip it by choosing Flip Horizontal from the 
Paint menu. 

Phase 3: Create the Frames 

Now you're ready to create each frame. To do so, 
you will repeatedly move the truck, copy it to the 
Clipboard, create a new card, and paste the truck into 
the new card. 

1. Choose Copy Picture from the Edit menu to put 
the truck and its new position on the Clipboard. 

2. Choose New Card from the Edit menu or press 
Command-N. 

3. Paste the truck into the new frame using 
Command-V. 



4. Hold down the Shift key and drag the truck slightly 
to the right. 

5. Copy the truck's position by pressing Command*C. 

6. Repeat Steps 2 through 5 at least 20 times. The 
more frames you create, and the smaller the movements 
in each frame, the slower the truck will appear to move. 

Phase 4: Action! 

1. Return to the first card In the movie by choosing 
First from the Go menu. 

2. Display HyperCard's message box by choosing 
Message from the Go menu. 

3. In the message box, type show all cards and press 
Return. 

Disney It isn't, but it's a start. From here, you might 
spruce up the background and add more characters. 

You might also create a background button whose script 
shows the movie for you (see the figure "Roll 'Em"). ESI 



Roll 'Em 

The top script, when attached to a 
background button, will show all the cards 
in a HyperCard stack Vi^hen clicked. For 
faster animation, add the bottom script to 
your animation stack. It causes HyperCard 
to load the images into memory without 
showing them. 



on mouseUp 

show a I I cards 
end mouseUp 



on opens tack 

lock screen — turn screen updating off 

show a I I cards — load images into memory 
unlock screen — restore screen updating 
end opens tack 
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Read My Lips 

With Bright Star Technology's interFace, you can create animated talking 
heads, called actors, whose mouth movements are synchronized with digitized 
or Macintalk-generated speech. One aspect of creating an actor involves 
assigning a different facial expression to a variety of sounds (top). Expressions 
can be scanned images or ones drawn using interFace's painting tools. After 
creating an actor, you can use interFace's Speech Sync mode (bottom) to 
convert text into phonetic codes and create the HyperTalk commands needed 
to play back digitized sound. The numbers in the HyperTalk command 
represent timing values that control how many sixtieths of a second each 
mouth and facial expression appears. As shown here, you can use Farallon 
Computing's MacRecorder to sample sounds without quitting interFace. 
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If you’re serious about incoqDoniiing animation into stacks, you may want to 
use Silicon Bejich’s Supei'Ccird instead of Hypei'Card. Besides offering superior 
color support and object-oriented drawing features, SuperCard has numerous 
animation-orientetl features, including the ability to compile animation so it 
runs faster and more smoothly, anti the ability to import and ex|Tort FIGS files. 



What About Talkies? 

The extent to which you can add sound to an animation depends on your 
animation program, on the nature of the sound, and on your Mac’s memorv’ and 
storage capacities. MacroMind Director has the most impressive audio c'apabilities 
of any Mac animation program. Director can use Apple’s Macintalk speech driver 
to produce synthesized speech, and it includes a libraix' of svTithesi/ed sound 
efiecLs. Some are convincing, but most have a decidedly electronic sound to them. 

A better way to sound olT Ls to expk)it Director’s ability to play back sounds that 
you digitally record, ok sample, using Farallon Computing’s MacRccorder, the 
microphone pmvided with the xMac LC and llsi, or Digidesign’s [)n)fessionally 
oriented Audiomedia or Sound Tools systems (described in Chapter 32). Director 
can also control music synthesizera by transmitting commands using the Musical 
Instrument Digital Interface (MIDI). If you have a MIDI-equipped sampling 
keyboard, you can use the keyboard to record high-fidelit\' sound eficcts and brief 
snippets of narration, and then trigger the audio by having Director transmit .MIDI 
commands to the keyboard. As for Studio/I, it ain’t control external MIDI devices, 
but it does let you add sampled sound to animations, 

/Vnimators using HyperCard or Silicon Beach’s SuperCard Ciin include synthe- 
sized and sampled sound in animations, too. And with Bright Star Technology^’s 
interFace, you can crc^jite animated “talking heads” whose mouth movements are 
synchronized with .sam|)led or Macintalk-generated speech (see the figure “Read 
My Lips”). .Animations crc^jited with interFace are generally used with HyperCard, 
hut they can be used with most any program tliat supports HyperCartl XCxMDs. 
interFace also provitles “h(X)ks” that Pascal and C programmera can use to include 
interFace-created animations in their programs. Disney Studios recently used 
interFace (and its predecessor, HyperAnimator) to create the character of Allx^rt 
in Disney’s remake ol’ The AbsenhMinclecl PivfesKor. Bright Stir Technology^ says 
interFace is a preview of an era when computers will use talking heads, .sometimes 
called agents, to a.ssist and inform users. We shall see. In the meantime, interFace 
is a unique prcxluct that may appeal to anyone developing educational .softw'are. 

Farallon Computing’s MediaTracks is a specialized animation package designed 
for creating Macintosh training materials. MediaTracks includes a dc*sk accessory 
called ScreenRecorder that captures .Mac screen activity. You can then use the 
MediaTracks application to sequence the screens you’ve captured and add sound 
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recorded with Fanillon's MacRecorder or with the microphone dial accompanies 
the Mac llsi and I.C. The MediaTracks Multimedia Pack includes the MacRecorder 
hardware and its accompanying software. 




No Bargain Matinees Here 

With its digital audio, color, and 3-D ca[)abilities, the Mac makes a mighty 
impressive screening rtxim. Unfortunately, the price of admission is high. 
Sophisticated animation and 3-D drawing programs are costly, and they have 
nearly insatiable hardware appetites. MacroMind Director, for example, retails for 
$695 and needs a minimum of 2MB of memory for color work; 4 or 5 MB is a more 
reasonable amount, especially if \^u use .sampled .sound. 



To transfer your work to videotape, add a specialized video board that outputs 
video signals in the formal used by consumer and professional video gejir 
(see Chapter 18). If you want to videotape an animation on a frame-by'-frame basis 
— the technicjue that yields the liest quality — you’ll need a controller Ixiard such 
as Diaquesi’s DQ-Animaci. llirow in a high-cajiacity hard disk for storing your 
movies, and you may not lx.* able to afibrd po(xx)m. 



Of course, cost is relative. A maxed-out Mac llfx costs less than the down 
payment on a Quaniel Painilxix. For animation |irofessionals, a Mac animation 
system is a bargain. 



And I don’t want to di.scounige would-be animators on a budget. If you’re 
content to create black-and-white animations and view' them on-screen (or even 
film them frame-by-frame from the sciren), you cxm get by with a smaller system. 
Some of the programs I’ve di.scussed run — or at least trot — on a 1MB Mac Plus. 
And if you have HyperCard, you alreatly have a servicc*able animation program. 



Some traditionalists in the animation vvoiitl decry' computer animation, just as 
some musicians deride synthesizers and MIDI. I’d hate to .see traditional cel 
animation dl.sap|xar (and it shows no signs of doing so), but 1 also enjoy the 
distinctive, ethercxil look that 3-D com[Xiier animation provides. Computer 
animation combines the magic of moving pictures with the ait and .science of 
mathematics and technology. Win.sor McCay would have loved it. 
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Summary: 



✓ While it's true that the entertainment and advertising industries use animation extensively, you don't 
have to be a film or video artist to use an animation program. Animation can be used to visualize 
something in 3-D, or simply to illustrate a concept. 

✓ An image created in an animation program is called a frame. Smooth animation requires that the viewer 
see at least 16 frames per second. Many animation programs electronically recreate the techniques of 
cel animation, the conventional film animation technique patented in 1914. 

✓ The extent to which you can add sound to an animation depends on your animation program, the 
nature of the sound, and your Mac's memory and storage capacities. One way to add sound is to use 
Apple's Macintalk speech driver to produce synthesized speech. Another way is to use a program like 
MacroMind Director to play back sounds that you digitally record. 

✓ Sophisticated animation and 3-D drawing programs are costly and have nearly insatiable hardware 
appetites. Additional hardware to consider includes a video board that lets you transfer your work to 
videotape, a controller board to videotape an animation frame-by-frame, and a high-capacity hard disk 
for storing your movies. 
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Chapter 13 

Telecommunications 



In This Chapter: 

✓ Two different approaches of telecommunicating. 

✓ Details on what you'll find on most information services. 

✓ How to choose an information service that meets your needs. 

✓ The modem: a computer's link to the online world. 

✓ A look at the two basic categories of communications software. 



W ith some inexpensive hardware and software, your Mac can use a phone 
line to reach out and touch other computei-s. You can exchange files with a 
colleague at the office or a friend in another city. You can dial up buUeiin boards, 
electronic meeting places for hobbvdsts and user group members. You can send 
electronic mail to friends and coworkers, even if they don’t have computers. You 
can transmit documents to desktop publishing service bureaus for output on their 
typesetting equipment. And you can subscribe to any number of mfonnation 
setvices from which you can access current news and vast libraries of free and 
neiuiy free software. 

Computer bulletin boards and infomation services have been around for years, 
but until recendy they didn’t take advantage of the Mac’s appealing graphics and 
easy operating style. Infomiation senices were designed to communicate with any 
brand of computer, and that meant forgoing the mouse and returning to the dark 
ages of typed commands such as cat/des/age:90/key:Mac. 

Tliat’s changing. The Mac has inspired a new generation of communications 
services that you control using icons and all the other trappings of the Mac’s 
graphical interface. Some clever programmers have also managed to graft friendly 
interfaces to older, texa-oriented services. In this chapter, I’ll explore the new look 
of Mac communications and what you need to go online. 
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Private Lines and Party Lines 



You can telecommunicate on two basic levels: directly with another com- 
puter (which may he anything from another j^ersonal computer to a Cray 
supercomputer), or through an intermediaiy such as an information seivice or 
hulletin lioarcl (see the figure ‘Two Ways to Connect”). With the direct route, 
you arrange the communications session ahead of time by determining w^ho 
will call whom, and then setting up your communications gear accordingly. A 
business traveler might use this technique to transfer a file to a colletigue at tlie 
home office. 

Communicating direcdy costs only the phone call, but it forces you to 
c(^ntend with several communications technicalities, such as the choice of a file- 
transfer pmlocol which causes data to be “proofread” to eliminate garbled files 
as it’s received. Plan on making a troubleshooting call to iron out the wrinkles. 
/Mso plan for some scheduling predicaments: you and your fellow communic'a- 




Two Ways TO Connect 



lor should be at your 
machines to ensure 
that things go 
smoothly, and that’s 
inconvenient if you’re 
in different time 
zones. 




One way to communicate is to call another modem-equipped computer directly 
(top). Most people, however, use information services as intermediaries. To 
connect to a service, you dial the access number closest to you to connect to a 
switching network, which, in turn, communicates with the service's computers. 
Some services operate their own switching networks, while others use 
commercial networks such as Telenet, Tymnet, and in Canada, Datapac. 



An information 
senice is a more 
convenient and more 
fle.\ible way to 
communicate. Wlien 
connected to one, 
your Mac is talking to a 
room full of refrigera- 
tor-size mainframe 
computers. Those 
mainframes may, in 
turn, be talking to 
thousands of your 
fellow subscribers 
simultaneously, 
divvying up their time 
betw'een each one. It’s 
called twieshanng 
and it’s one of the 




Chapter Thirteen: Teiecommumcations 173 



oldest ways of getting computer powder to individuals and small companies. 
(Indeed, some infomiation senices, including the largest, CompuServ^e, began life 
years ago by selling mainframe computer time to businesses for payroll manage- 
ment and similar tasks.) 

Information services, especially ones with graphical /writ e7uis — Mac software 
programs tliat help you access and navigate through the service — provide some 
insulation from the cold world of communications technicalities. And information? 
It’s tliere, too — in quantities that may overwiielm you at first and cost you a fiir 
sum in connect cha}:ges dSxex that. 




Information, Please 

An information service is a post office, libraiy, stock broker, travel agent, 
meeting hall, computer club, and software flea market all rolled into one phone 
call. Here’s what you’ll find on most services. 

❖ Electronic mail You can exchange messages and disk files with other subsciil> 

ers in a flash, and cut your express courier bills in the process. Simply upload 
files and messages to the service; recipients can download at their 
convenience. With many services, you am exchange E-mail with other 
subscribers only. Some services, however, gateways io other services. 

CompuSeive and Connect users, for example, can exchange mail with MCI Mail 
subscribers. Other services, including xMCI Mail and GEnie, can combine E-mail 
with paper mail: transmit your message to the service, and it’s laser printed and 
then mailed or delivered by courier. MCI Mail can also send your E-mail to any 
fax machine. 

❖ News Most services offer up-to-the-minute news from wire services such as 
/\ssociated Press, United Press International, and Reuters; and from news- 
papers such as the Wall Street Jottryral and the Washington Post, The 
NewsNet infoimation service specializes in government and industry' news, 
offering the full text of hundreds of specialized new'sletters. Most services 
let you locate items of interest by typing sets of ke}ni>ords. For example, the 
keyword phrase “offshore and regulation” would snag stories on offshore 
drilling law-s. Some services also let you set up electronic clipping folders: 
specify your keywords, and the service constantly scans the wires for you 
and saves stories containing them. \Xdien you go back online, you’ll find the 
relevant stories waiting. 

❖ Research CompuServ'e has the largest electronic research room of all the 
major consumer infoimation services. You can summon detailed information 
on nearly 10,000 publicly traded companies and demographic reports on 
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thousands of towns and cities. Also available are data from the Bureau of the 
Census, transcripts of television news programs, thousands of articles from 
Cormtmer Reports numerous computer publications (including 
Mciatorkl), and online vei*sions of Books in Print and Who's Wixt. And on 
several services, you’ll find all ten million words of Gtviier's Academic 
Americati Ettcydopedia. 'fhere are also S[:>eciali 2 ed research-oriented seivices 
such as Knight-Riddcr Company’s Dialog. 

❖ Tt'cwei information Most seivices have online travel agents that can help you 
pVcm trips. On CompuSeive, you can search for fellow subscribers willing to 
swap houses for vacations. Freciuent flyers can access the Official Airline Guide 
(OAG) database, the same flight-information seiTice travel agents use. 

❖ Shopping Yes, you can say “charge it” online. CompuServe and GEnie both 
have online malls containing music and video stores, florists, phannacies, and 
cookie shops. On CompuServ'e you’ll find the Boston Computer Exchange, a 
network that matches used computer ecjuipment vAih potential buyers. GEnie 
and America Online ofler gateway access to Comp-U-Store, which offers 
memlxT discounts on 250,000 prtKlucts. 




❖ Speciahintetvst Jon tms Mere you can communicate with other subscribers on 
a wide range of issues, including technical questions on using Mac hardware 
and software. You c'an also dt)wnload megabytes of software, including fonts, 
scanned images, digitized sounds, utilities, desk accessories, and the latest 
veraion of the Mac’s system sollware. Most programs are free, but some are 
shareware. You’re expected to pay a mcKlest fee (usually under $25) if you 
decide to keep a shareware program. Most major software and hardware firms 
also operate fomms, offering iechnic':il tips and program updates. All the major 
services have lively Mac forums, but CompuSeive’s is the lai^est. 




Choosing a Service 

Choosing an infonnaiion service involves assessing your budget as well as your 
information needs and then deciding how important a Mac-like interface is to you. 
Initial membership cosus and connect charges var\* defx^nding on the seivice and 
when you use it. With most services, evening and weekend rates are lower than 
daytime weekday rates. One exception is the Prodigy' service, a joint effort 
between IBM and Sears (you’ve heard of them), which charges a fixed rate of 
$9.95 per month instead of an hourly rate. But Prodigy’ lacks a Mac-like front end, 
so you pay for its potentially lower cost by forgoing much of the Mac’s friendli- 
ness. (See the table “At Your Service” for information on each seivice’s sign-up 
and connect charges.) 
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Your online inteniions should be a major factor in your choice. 
Businesspeople might lean toward MCI Mail, Dow' Jones/News Retrieval, and 
NewsNet, w'hile Mac hobbyists w'ho w'ant access to shareware may find 
CompuServ'e or GEnie more appealing. Pcx)ple w-ho w'ork in the Mac field as 
consultants, dealei's, w'riters, and developers might use AppleLink, Apple s 
worldwide communications network. Businesses and organizations might 
consider Connect; although it’s sold to individuals, it’s primarily geared toward 




At Your Service 










America Online 


CompuServe 


Connect 


GEnie 


Sign-up fee* 


none 


$39.95 (includes $25 
connect time) 


$99.95 (includes one 
free hour) 


$29.95 


Includes communi- 
cations software 


yes 


no 


yes 


no 


Prime hours 


6am-6p 


— 


7 am • 7 pm weekdays 


8am*6pm 


Prime connect charge 


$10 per hr. (all speeds) 


$12.50 per hour (all speeds 
and times) 


9600 bps, $14 per hour; 
other speeds $10 per hour 
plus 3c per 1000 
characters sent 


$18 per hour (all speeds) 


Discount hours 


6 pm • 6 am plus 
weekends and major 
holidays 


— 


7 pm - 7 am plus weekdays 
and major holidays 


6 pm -8 am plus weekends 
and major holidays 


Discount connect 
charged 


$5 per hour 


— 


9600 bps, $7 per hour 
other speeds, $5 per hour 
plus 2c per 1000 
characters sent 


300 bps, $5 per hour 
1200 bps, $6 per hour 
2400 bps, $10 per hour 


Monthly tee 


$5.95 (includes one free 
discount-time hour) 


$1.50 

$10 for Executive Service 
(provides additional 
options) 


none 


none 


* Many modems and communicalions-software packages include coupons offering reduced or no sign-up fee. Also, 
Connect offers volume discounts. 

•Charges listed do not Include switching network fees or local phone charges, if any. Prices are current as of early 1991. 
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The Face of 
Communications 

Four information 
services: (top left) the 
Mac-like Amertca 
Online; (top right) 
Connect Business 
Information Network: 
(bottom left) 
CompuServe, as seen 
through CompuServe's 
Navigator front-end 
program; and 
(bottom right) GEnie, a 
text-only service, seen 
here through Hayes's 
Smartcom II. 



organizations wanting to set up fomms for their members. Connect can 
even create customized windows and icons for your group. A sales staff, for 
example, might use a forum whose icons let them file sales reports and read 
news and product information from the home office. 

Tlien there’s the interface issue. Some services take better adN'tintage of the 
Mac’s operating style than others (see the figures “The Face of Communica- 
tions”). America Online takes die lorize, with an attractive and easy interface diat 
makes excellent use of the Mac’s personality traits. Tlie Connect service sports an 
attractive interface, too, with another lx)nus; it’s also available for IBM PCs and 
compatibles, 'fhe service looks and works the same on both systems, making it a 
good choice for businesses that mix Macs and PCs. (A PC version of America 
Online is also in the works.) 

As for CompuServ'e, MCI xMail, Dow Jones, and GEnie, their interfaces are, well, 
not so pretty. All are text-oriented services that require typed commands in 
response to text menus. However, Mac front-end software is available for each 
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i File Edit Seruices 



Special 




Tickers 






jTrashj 



CompuServe 



CtiDasktop 

[h«conn«ct«a 00:00:00 



Favor le P aces to Go 



ii 



Op«n 



Get Neui Mail I 

Create Mail I 

Send M<ili in (iut -Basket I 



Send G- riPf eive Rll Mail 



Send File 

In-El<i4ket 
Filing Cabinet 

Create Forum Message 

Address Book 



Stock Tickers 



AAPL 
DEC 
DJ 30 
HRB 
IBM 



I Mecintosh Nev Upers and Clubhouse 
Macintosh Personal Productivily 
Macintosh Developers Forum 
Macintosh HyperCard Forum 
Arts A Entertainment Forum 
J Macintosh Communications Forum 
I Apple Vendor Forum A 
I Apple Vendor Forum B 
I Art Gallery Forum 
I Graphic Support Forum 
I Quick Picture Forum 



[ Bromsing Services 



Computer & Softvare Support 
Special Interest Groups (Forums) 
Hevs, Weather & Sports 
Investing & Finance 
Reference Library 
Travel 
Games 
Shoppin( 

Personal Interests & Hobbies 
Professional Interests 
Membership Support Services 



Get n 



Mcv Ticker: 



Remove 



retrieved quotes 



I General Service^ 



one. CompiiSeive’s 
Navigator provides 
point-and-ciick access 
to some (but not all) 
of the service’s nooks 
and crannies. 
Navigator can’t 
compare to America 
Online or Connect, 
but it is an alternative 
to typing commands. 
A Mac front-end 
{program called 
CompuServ^e 
Information Manager 
is more powerRil (see 
the figure 
“CompuSen^e 
Makeover”). For MCI 
Mail and Dow Jones, 



▲ CompuServe 
Makeover 

The CompuServe 



consider Dow Jones 

SoliWcU'e’s Desktop Express and E-Z Online packages. GEnie users can 
download a free (although somewhat crude) program called MacGEnie from 
the semce’s Mac foaim. 



Information Manager is 
a friendly facade for 
CompuServe. You 
choose menu 
commands and double- 
click on forum names, 
and CompuServe 
Information Manager 
sends the commands 
that CompuServe 
expects to see. The 



My personiil picks? If you want to subscribe to just one seivice, make it 
CompuSeiwe. Its interface isn’t the prettiest, hut its range of services is 
unmatched. It also boasts the lai^est number of subscribers, with over a half- 
million compared to less than 100,000 for most of the other senices. If an easy, 
Mac-like interface is important to you, choose Americ'a Online. America Online 
is a good choice for Macworld readers, too: Macwor/d has a foaim on 
America Online called Maavorld Online, where you can search through and 
read reviews and news stories from pcist issues of Macworld and exchange 
ideas with Macworld editors, contributoi*s, and fellow readers. 



program also offers a 
terminal mode that lets 
experienced users 
control CompuServe 
conventionally. 



But limiting yourself to just one service is like reading only one newsjDaper 
or watching only one television station. Bec’ause you use the same hardware 
(and in some cases the same sofhv^re) to communicate with each semce, and 
you’re generally only billed for the time you S|Tend online, subscribing to 
additional servicers probably won’t greatly increase your communic'ations 
expenses. 
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Required Hardware 

A computer’s link to the online world is a modem (pronounced wt^/^nlem). 
A modem converts, or modtdates, the data coming from the Mac into audio 
tones that phone lines can carr>^ and demodulates the incoming tones into 
data the Mac can comprehend. Indeed, the word modem is a short form of the 
words modulate and demodulate. 





Direct connect modems attach tetween a phone jack and the Mac’s modem 
or printer [X)rt, and have a jack into which you can plug a telephone. Acoustic 
modems contain cups into which you snug a telephone handset. Tliey’re nearly 
extinct due to their susceptibility to background noise, but they are handy in such 
places as hotels, where phones are often wired direcdy instead of plugged into 
jacks. 

Most direct-connect modems are small external boxes that you attach to the 
Mac’s rear-panel modem connector and a telephone jack. The Mac Portable and 
the SE and II families can also accommodate inteniai modetns, which live inside 
the case, pro\ading more portability and a less-cluttered desk, but status lights, 
which help you monitor the (low of data bem^een machines. If you’re shopping 
for an external modem, look for one that provides status lights. They aren’t 
essendal, but they can help you troubleshoot a sticky file-transfer session by 
showing when a connection exists and when data is being sent and received. Like 
a car without gauges, a modem without status lights doesn’t tell you much when 
problems arise. 

Place of residence aside, the primaiy difference between modems is the speed 
at which they transfer data. Most modems transmit data at 1200 bits per second 
(bps) or 2400 bps. 9600-bps modems are available, but most information services 
don’t support this transmission rate. And because their standards are still evolving, 
not all 9600-bps modems can talk with each other. For general-purpose communi- 
cations, a 2400-bps modem is your best bet. (For some background on how 
modems transfer data and how their speed is measured, see the sidebar “Bits and 
Bauds”). 

Although the industry' standards are the ruggedly built (and pricey) Hayes 
Smanmodems by Hayes Microcomputer Products, you’ll probably do just 
as well w4th a less expensive modem. But make sure that it’s fully Hayes- 
compatible — that it understands the Hayes comfnand set of dialing and 
connection commands. 

A modem’s price depends on its speed and brand. Tlie 1200-bps, Hayes- 
compatible Apple Personal Modem retails for $279; the faster Apple Modem 2400 
lists for $499. Hayes-compatible 2400-bps modems from firms such as 
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Prometheus, Anchor Automation, and Practical Peripherals often sell through 
mail-order firms for under $200. Some modems also include co?)miumcatiofis 
sqftwafv, which tells the modem when to dial and hang up and helps you 
manage evervihing in laetween. 

Several modems are available that do more than just modulate and demodulate. 
If you have several Macs interconnected on a ner^'ork, consider Shiva’s 
NetModem, which can be shared by all the machines on your net\v'ork (see 
Chapter 40). And if you’d like to exchange faxes as well as files, you’ll want \fax 
)7ioclem such as Dove’s DoveFax, Orchid Technology^’s OrchidF.^X, or Abaton’s 
InterFax 12/48 or 24/96. A fax modem lets you send documents you create to a 
stiindard fax machine without having to print the documents and run them 
through a scanning device. If you do have a scanner, you c'an scan hard copy and 
transmit the results using the fax modem, too. 




Software for Communicating 

Communications software falls into two basic categories: customized front-end 
programs such as those used by Connect and America Online (as well as Navigator 
and Desktop Express); and tenjima! etuulaiiofi programs such as Hayes’s 
Smartcom II, Software Venture’s MicroPhone II, and llie FreeSoft Company’s 
Wliite Knight. 



Bits and Bauds 

The speed at which modems exchange data is 
measured in terms of baud rate, also called bit rate. Any 
character on the Mac's keyboard can be represented by 
a combination of eight bits, or a byte. Internally, the Mac 
shuttles these bits between memory and microproces- 
sor and disk drives In parallel: The eight bits travel 
alongside each other, each in its own wire, like 
marchers in a parade striding eight abreast. When 
conversing with a modem or printer, however, the 
Mac sends bits in serial form — one bit after another, 
in single file, like commuters threading through a 



subway turnstyle. 

To show the computer at the other end of the line 
where one byte ends and the next begins, a communi- 
cations program adds extra bits, a start bit and a stop 
bit, to the eight bits in the byte itself. This means that it 
takes roughly ten bits to send one character. One 
"baud" equals one bit per second, so you can calculate 
how many characters a modem sends per second by 
dividing the bit rate by ten. Many people prefer the 
acronym bps because baud is old-fashioned and less 
precise. ESI 
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Front-end programs are tailored to a specific service; you can’t use America 
Online’s software to access Connea any more than you can use your front door to 
enter your neighbor’s house. Tenninal-emulation programs, howwer, are general- 
puipose communicators: they can talk to just about any computer that answers. 
You can use temiinal-emulation programs to access CompuSen^e, MCI Mail, 
Dow Jones, and GEnie in their native text modes and to tap into hobbyist 
bulletin boards. You c'an’t use a terminal-emulation program to access a strictly 
graphical service such as America Online, Connect, or AppleLink. 

Both t^'pes of communications software ai‘e intermediaries betw'een the Mac 
and the modem. VClien you start a communications session, the program 
transmits dialing commands to the mtxlem, then w^aiLs for the modem to repon 
when a connection is made and at what sjoeed. 

After the connection is made, however, each type of program works 
differently. A front-end jorogram peifomis much of its work behind the scenes, 
receiving instructions from the service telling it w-hat icons and windows to 
display and sending commands to the service as you click icons and choose 
menu commands. A terminal-emulation program, in contrast, simply displays 
incoming text on the screen and transmits your typing to the other computer. 

Most tenninal-emulation programs also provide features that streamline 
your online sessions. Script languages let you automate communications 
sessions by transmitting commands for you (see the sidebar “Automating 
Communications”). A script might dial a service in the middle of the night 
(when rates are low), sign on, retrieve waiting mail, and then sign off. Less 
ambitious scripts might simply take you to a specific forum when you choose a 
menu command or type a Command-key shortcut. With careful scripting, you 
can create your own front end for text-oriented services. (Indeed, Dow Jones’s 
E-Z Online software w'as created using the powerful scripting language in 
Prometheus Products’ MacKnowieclge.) 

Hayes’s Smartcom II is my favorite terminal-emulation program. It’s 
elegandy designed and easy to use, although it lacks some of the features 
found in MicroPhone II and Wliite Knight. (Tlie latter w^as formerly called Red 
Ryder and Ls the Mac world’s shareware success story. Its fervent follow'ers 
have inspired programmer Scott Watson to release updates at frequent 
intervals. Some joke that you don’t buy Wtiite Knight, you subscribe to it.) If 
you plan to explore text-only services and bulletin boards extensively, you 
might be better served by MicroPhone II or Wliite Knight. 
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Toward the Online Age 

Wlien the first infonriation senice appeared, industry' gums begiin forecast- 
ing a day when people would do all their banking, learning, and shopping on- 
line. That day hasn’t arrived — panly because the refinement and widespread 
acceptance of a technology alw^ays takes longer than iLs initial birth, but mostly 
because you can’t endorse a check, go on a field trip, or tiy on clothes over the 
phone. 




Automating Communications 

Script languages let you automate communications 
sessions by transmitting commands to the service that 
you would otherwise have to type. Here are portions of 
two scripts that sign on to CompuServe — the script as 
it appears in MicroPhone II (top), and in Smartcom II 
(bottom). Both scripts wait for certain incoming text 
(such as "Password:") and then transmit text you 
specify as if you typed it. 

Smartcom ll's script language is easier to use but less 
powerful than those of MicroPhone II, White Knight, 
and Prometheus Products' Acknowledge. The latter 
three programs also offer learn modes: they can watch 
over your shoulder and record scripts based on your 
actions. You can use the resulting script as is or modify 
it by adding a delay or additional features. MicroPhone 
II and MacKnowledge also provide features that let you 
execute scripts one step at a time — useful when a 
script Isn't behaving as you expected. 

The script languages in MicroPhone II, White 
Knight, and MacKnowledge also let you create 
custom pull-down menu commands and Icons that, 
when chosen, execute scripts. You could use these 
features to create your own customized front end for 
a text-oriented service such as CompuServe. 
Prometheus's MacKnowledge software does just that 
for not only CompuServe, but also for Dow Jones/ 

News Retrieval, MCI Mail, GEnie, and other services. 

Creating graphical front-end software isn't a trivial 
task. For one thing, you need familiarity with basic Mac 





programming concepts such as creating and 
responding to choices in pull-down menus and 
dialog boxes (see Chapter 33). What's more, you 
need to anticipate every event that might occur 
during a session — from data-garbling static to busy 
signals. If you don't, your scripts will operate 
unreliably. ESI 
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Still, communications is slowly becoming a consumer commodity. Many 
banks offer bank-by-malem services, and the Internal Revenue Service is 
expanding a test program wherein taxpayers can file their returns by modem 
and get their refunds faster. But to some people, the real consumer communi- 
cations age won’t arrive until telecommunications meeLs television. Imagine 
kx)king up the latest online news and seeing a television news re|X)rt instetid 
of a window full of text, or browsing an online enqiiopedia and not only 
reading alx^ut Martin Luther King Jr. but also seeing and hearing him give his 
most famous speeches. This kind of interactive news and video exists today, 
thanks to videtxliscs and HyperCaal, but it’s unlikely to meet the online world 
for .some time. 

This doesn’t mean uxlay’s world of communiaitions doesn’t have a great 
dc'^al to offer. It does, and I encourage you to sample it. If you do, drop me an 
F-mail note and let me know how you use it. On CompuServe, I’m 76174,556; 
on America Online, I’m JimHeid; and on MCI Mail, JHEID. 



Summary: 

✓ You can telecommunicate on two basic levels: directly with another computer, or through an interme- 
diary such as an information service or bulletin board. Using the direct route, you manage the commu- 
nications session ahead of time by determining who will call whom and then setting up the communi- 
cations gear accordingly. A less direct but more convenient way to telecommmunicate is to use an 
information service. 

✓ Most information services provide electronic mail (exchanging messages and disk files with other 
subscribers); news (from popular newspapers and wire services); research (consumer articles and 
demographic reports, for example); travel (online travel agents); shopping (online malls); and special- 
interest forums (communicating with other subscribers on a wide range of issues). 

✓ Choosing an information service involves assessing your budget as well as your information needs and 
then deciding how important a Mac-like interface is to you. 

✓ A modem is the computer's link to the online world. It converts, or modulates, the data coming from 
the Mac into audio tones that phone lines can carry, and demodulates the incoming tones into data the 
Mac can comprehend. 
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Chapter 14 

Optical Character 
Recognition 



In This Chapter: 

✓ An explanation of how OCR bridges the gap between the Mac and the printed page. 

✓ A sampling of the various OCR applications. 

✓ Trainable, nontrainable, and automatic OCR software: which will meet your needs? 

✓ Scanners: the hardware half of the OCR equation. 

✓ What to look for when shopping for OCR software. 



E very so often, you’re reminded that the Mac is incompatible with the most 
widely used data-storage medium in the world: paj^er. This revelation might 
dawn when you have to lalx)riously retype a financial table from last year’s annual 
repon, or when you spend hours pawing through magazines to locate .something 
you read a few* months ago. Wouldn’t it be wonderful if you could apply the Mac’s 
soaing, searching, and storing skills to the printed material that touches your life 
every day? 

I have some good news and some bad news. The good news is that you can 
bridge the gap l:>etween the Mac and the printed |:>age, thanks to optical character 
recognitioti or OCR, software. Wlien teamed with a hardware add-on called a 
scanner, OCR software lets a Mac read, or tvcognize, printed pages and create 
files containing their text. You can edit the resulting text, reformat it, run it 
through spelling checkers, .save it, or paste it into databases or HyperCard stacks 
for (juick searching. Pop a j^age into your scanner, dick a button, and voila — 
instant text, ready to be sliced and diced as you .see fit. 

Hie bad new^s Ls that it isn’t as rosy as all that. Some OCR programs read certain 
kinds of text loetter than others, and to get the fastest, most accurate results, you 
need to match the program to the OCR task at hand. WTiat’s more, OCR softw^are 
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craves memoiy and prcKessing power. Many OCR programs will run (albeit 
slowly) on Mac Pluses and SEs, but extensive OCR woi-k almost demands one 
of the fastest Macs, the Ilci or the Ilfx. 

Finally, OCR isn’t a magic potion diat automatically saves time and ke\^- 
strokes. The best results come from practice and experience, and still require 
c^jireful proofrc*ading. If you’re compiling a digital libran^ of text scanned from 
public'ations, you must develop an electronic filing system that lets you find 
what you’ve sc'anned. You also need a hard disk that can hold it all, and a 
backup regimen to keep it safe. In this chapter, I’ll describe how OCR pro- 
grams w'ork, and spotlight some of the features you’ll find in them. 



Who Needs to Read? 

OCR isn’t a panacea, but diat doesn’t me^in it isn’t useful. Here’s a .sampling of 

OCR applications. 

❖ A printing seivice bure^iu or typesetting company uses OCR for clients who 
submit co|)y on paper rather than on disk. Of course, proofreading is still 
essential - no matter how you use OCR — but not having to retype all that 
text can save a lot of time, diereby cutting typesetting costs. 

❖ A law^ firm sains legal briefings and contracts that were produced before die 
office became computerized. I laving those oltl documents on disk allow^s the 
film to reuse sections of them as needed, and it allows for fast sc'arching of 
client histories. 

❖ A stock brokerage sains company |oros|)ectuses and pastes the numeric data 
into Microsoft Excel to generate graphs that show companies’ financial status. 
The text from the prcxspectuses and from annual reports is pjisied into a 
HyperCard slack ihai brokera can use to advise their clients. 

❖ An office that used to distribute weekly photocopies of newspaper and trade- 
magazine clippings now scans them and stores the resulting text files on a 
network file server, where they are available to everyone. Employees can 
quickly search the electronic clippings and copy key .sections for inclusion in 
reports or distribution to othera. 'Hie infoimation is more accessible, and the 
office saves filing space as well as paper and photocopying costs. And cutting 
paper use benefits the environment as much as it does the bottom line. 

❖ A corporation’s human resources department receives hundreds of r&umes 
each day. Hiey’re .scanned, anti the resulting text is imported into a database 
manager, which sorts them inlo job categories and then creates a text file for 
each categor\^ The resulting files are forwarded \ia electronic mail to appropri- 
ate personnel managers in offices across the country’. No phoUKopying, no 
express courier charges, just increjLsed efficiency. 
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These scenarios share a common thread: OCR used depanment-wide or 
company-v^ide, not at individual desks. That isn’t to say individuals can’t benefit 
from OCR; they can, if they have enough text to sc'an or their uping is ted 
enough. But given its cost and the time required to use it, OCR makes the mast 
sense when a group of people can share its benefits — as they do with the office 
photocopier. 




How OCR Programs Work 

The aforementioned scenarios involve a variety of hard-copy originals, from 
manuscripts and contracts to resumes and magazine pages. Manuscripts and 
contracts aren’t too tricky; they are often produced in a simple typewriter font 
such as Courier. Magazine and newspaper pages are another matter. 'Fliey can use 
just about any font and any format, from justified left and right margins to 
iiTegularly shaped columns that wrap around a photograph or illustration. And 
resumes might be the ultimate formatting wild card. You never know what fonts 
you’ll find, and you might receive a photocopy rather than an original. 

It’s this variety of hard copy that makes it important to match the OCR program 
to the scanning task at hand. Tlie figure “OCR Approaches Compared” on the 
next page illustrates the difierences between the three basic categories of OCR 
software: nontrairiable, trainable, and aiitotnaiic, also know^n as omnifont. 

(The sidebar, “Choosing OCR Software” on page 187 describes some additional 
issues to consider when shopping for OCR software.) 



Mix 'n' Match 

Nontrainable programs generally use the simplest recognition technique, 
matrix matching, in which the program compares each character to a library’ of 
templates, t)pe tables, or matnces for specific fonts and type sizes. Think of 
those tesLs w'here children insert difterent-sha|:)ed pegs into matching holes in 
a peglx)ard. Now imagine the OCR program trying to insert each character it 
has .scanned into a hole shaped like a letter, number, or other symbol. Wlien a 
character seems to fit a paaicular hole, the OCR program calls it a match. 

Matrix matching is relatively fast and doesn’t recjuire a great deal of memory^ or 
processing power — matrix-matching programs am comfortably on a 1MB .Mac 
Classic, Plus, or SE. (Comparing each character to hundreds of shapes seems 
arduous, but it’s a breeze compared to the recognition techniques used by 
automatic programs.) Matrix matching Ls also c]uite accurate — provided you 
tn^ to read only those fonts and tv'pe sizes your program knovws about. If you 
trs' to scan a different font or size, CKirformance slows and eaors soar as the 
program attempts to hammer characters into holes tliey don’t quite fit in. 
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Matrix-matching and automatic, or 
omnifont, programs use different 
techniques for recognizing text. 
Matrix-matching compares a given 
character |A) — here, a capital N — to a 
library of matrices (B). each for a 
different font and type size. When a 
match is found, the character is added 
to the new document (C). 



Feature extraction, one of the 
text-recognition techniques used by 
automatic programs, compares the 
components of the character (A) for the 
N, two vertical lines and a diagonal 
line, to a library of shapes (D). The 
program then determines the character 
based on its features and their relative 
positions. 



is the time for 
people to 
2 to the aid of 
• country. 



One of the better nonirainable packages for the Mac is DEST Coiporation’s 
Publish Pac. It recognizes common typewriter fonts — Courier, Elite, Letter 
Gothic, Pica, and so on — as well as 10-point Times Roman and the output of 
several popular dot matrix printers, including Apple’s ImageWriters. DEST also 
olTers an automatic program called Recognize, which is unique among OCR 
programs in that it works with Claris Coiporation’s XTND file-translation technol- 
ogy. This allow's you to save scanned taxt in a vust variety of formats that can be 
read by Mac and IBM PC programs. Other OCR programs support only a few 
popular Mac wxird processing and spreadsheet formats. (For more infonnation on 
XT'ND, see Chapter 29.) 
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Reading Lessons 

Trainable prognims arc matiix matching programs that can Ic^iim. With 
prognims such as Olcluvai CorjxiratioiVs Read-It and Inovatic's Rc^adStar 11 Plus, 
you can create your own digital |3eghoards for new fonts as you encounter them, 
Trainable programs combine the less-demanding hardware reejuirements of 
manix-matching programs with at least some of the llexibility of automatic 
programs. 
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But trainable means you train it, and that means work. It might take only a 
few minutes to train a program to read a ckxument with one or two fonts, but 
it could take an hour or two to teach it to read a typical magazine page, 'llie 
program will Ix^ able to apply its newfound knowledge to future documents, 
but that’s no consolation if you never neexi to .scan those fonts and sizes again. 



Choosing OCR Software 

Here's a checklist of useful features to look for when 

you go shopping for OCR software: 

❖ Direct support for your scanner lets you scan pages 
and recognize text using just one program. If an OCR 
program can not directly control your scanner, you 
need to scan pages using the software that 
accompanies the scanner, and then save them in a 
format the OCR program can read — a time- 
consuming approach. 

❖ A built-in editor lets you review and alter the 
resulting text without switching to a word processor. 
Search-and-replace commands are useful for 
correcting problems that occur throughout, such as 
when a IV Is read as w. 

❖ Format recognition retains formatting attributes such 
as boldface, underlining, italics, centering, and 
justification. Some programs can also distinguish 
between multiple columns, allowing you to read 
them as a single table or as snaking (magazine-style) 
columns. 

❖ Support for multiple file formats Increases the odds 
that you'll be able to move recognized text into 



another application while retaining Its formatting. 
Some programs can save documents in text-only 
format; others support popular word processing and 
spreadsheet formats. 

❖ A spelling checker helps with (but doesn't eliminate) 
proofreading. Some OCR programs provide spelling 
checkers that are tuned to look for substitution and 
other typical OCR-oriented errors. 

❖ Graphics recognition lets you save the graphics that 
appear in an original document. This can be useful If, 
for example, you're producing a new version of a 
printed manual containing illustrations. 

❖ Background operation under MultiFinder or System 
7.0 lets the OCR program decipher a page while you 
work in another application. Some programs also 
offer a batch mode that lets you scan a stack of 
pages, but defer the actual recognition process until 
a later time. 

❖ Landscape support lets you scan documents printed 
in landscape orientation (for example, 11 by 8 ’A 
Instead of 8’/? by 11). m 
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Still, there are applications for which a trainable program is best. Consider a 
manuscript produced on a typewriter that types a defective character — for 
example, an e whase crossbar alwa^'s prints too lightly. An automatic program will 
probably alway's misidentify the character as a r, but a trainable program can be 
taught to recognize it. Trainable programs are also well suited to lai^e projects 
that involve a lot of scanning, such as books or Gitalogs. The program will be finely 
tunetl to the fonts at hand, and that can boost performance and accuracy. Finally, 
if you don’t have a multimegab\ie Mac II, a trainable program might be your best 
liet; most will run on 1MB Mac Pluses, Classics, and SEs. 



Pick a Font, Any Font 

Tlie most versatile OCR programs are automatic packages, such as Caere 
Coq^oration’s OmniPage, Xerox Imaging Systems’ AccuText, and CTA’s Scan- 
RCiider. Instead of simply searching through thase electronic pegboaals to find a 
hole that seems to be a match, automatic programs use a wiiole bag of recogni- 
tion tricks to read just about any font and tvpe size. 

With one such technique, Jea///re extractiofi, the program studies the shape of 
a character’s components — iLs stems, loops, bowls, and so forth — and com- 
pares them to the program’s internal knowledge of letterforms. For example, if an 
automatic program sees a character with a vertical stem that descends below the 
baseline and has a loop attached to its upper-right side, die program knows it’s 
found a p. There are significant variations between fonts — some have ornamental 
serifs, some have heavier stems than others — but generalized descriptions like 
this one apply to all characters. 

But there are typefaces that bend these rules, and poor-quality documents that 
make them difficult to enforce. In such cases, an automatic program may resort to 
additional techniques such as: topographical analysis, which examines the 
characters shape for recognizable characteristics, and context ?vcQgtntion (also 
called context inteiligetice), which uses built-in rules and cfictionanesthai know', 
for example, that if the program recognizes a q, the next character Ls likely to be a 
//. Many nontrainable and trainable OCR programs also use this latter technique. 

Automatic programs employ other tricks in their quest for text, but just the 
techniques I’ve described require a considerable amount of memory' and process- 
ing punch. Caere’s OmniPage and Xerox’s AccuText, for example, demand a 
68020- or 68030-lxused Mac and 4MB of memory'. 

And even setups like these don’t deliver top OCR performance. For that, there 
are products like Calera Recognition Systems’ TopSc'an for the Macintosh softw'are 
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and Com|X)und DocumcMii Pr(x:es.sor (CDP) haixlware, whicli contains four 68020 
microprocessors and a battery' of other specialized chips designed for OCR. 
According to Calera, a CDP with TopSctin can recognize about 2700 words per 
minute. 

Another high-end package, Caere’s Parallel Reader, uses not a Macintosh, but 
an IBM-compatible computer containing four pi tjces.sor boards, eadi of which 
jxicks the computing power of a Mac Ilex. The four processors work together to 
provide, according to Caere, a scanning speed of 2500 words per minute. 

CDPs cost between $17,000 and $30,000, while the Parallel Reader gcx?s for 
$10,995. They’re steep, to l)e sure, but if shtired in a large office where someone 
would othenvise do a great deal of retyping or phtxocopying, they can, over time, 
pay for themselves in lalx)r savings. 




Scanning the Field 

Tve said little about the hardware half of the OCR ecjuation — the scanner, 
which uses a mechanism not too different from a photocopier or fax machine to 
examine a page and cremate a digital image of its contents. I’ll examine sc'anner 
technology' in detail in Chapter 39, but from an image-scanning, not OCR, 
perspective. Until then, here’s a quick look at the field. 

Sheetfed ox edge feed such as DEST Corporation’s PC Sc'an 20(K) and 

the 2020 accept a page through a front-panel slot and move it through the scanner 
using a set of rubber rollers. Flatbed ^ caxvcx^x^ such xs Hewiett-ftickard’s ScanJet 
Plus and the Apple Scanner look like small copiers, with a lid covering a piece of 
glass upon which you lay the original dcKument. Flatbed scanners can accommo- 
date books and other originals too thick to fit through a sheetfed scanner’s rollers. 
For accuracy, it’s impoiiant to keej) the glass spotless. Many sheetfed and flatlx^d 
scanners accept automatic document feedef-s. which hold a stack of pages and 
feed them to the scanner as needed — usefril for high-volume OCR w^rk. 

Hand’belcl or hand, .scannei^ such as Logitech’s SciinMan Model 32 and 
Thunderu'are’s IJghtningSain 400 are small boxes that you roll across an original 
page. Costing only a few' hundred dollars, hand satnners are inexpensive com- 
pared to the other types (whose prices sttirt at $1000), but hand scannei*s have 
limitations. You need to move the scjtnner at a slow' and steady pace — about an 
inch per second — to get good results, and you can scan only a few inches of a 
document at a time. 
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When you’re buying a scanner for image-scanning tasks, it’s important to 
assess how many levels of grey it recognizes — A()ple’s, for example, recog- 
nizes only 16 compared to 256 for Hewlett-Packard's ScanJet Plus. For OCR 
work, grey levels aren’t important, since you alway's use the scanner’s high- 
contrast, or IhuHifI, mode. Still, you’ll probably w^ant to do some image 
scanning, too, so keep that grey-level figure in mind. 




Meeting and Adjusting Your Expectations 

Wlien shopping for an OCR system, take along several test documents, 
preferably ones similar to the documents you plan to scan. Don’t just take rar- 
torn, barely legible documents in an attempt to stump the OCR .sofmre — you’ll 
succeed. If you have trouble reading a page, an OCR program will, too. That’s 
especially true if the document conuiins any fine print — OCR programs have 
more trouble with it than I do. 



After you scan a test page, proofread it carefully. Some errors are easy to spot 
— a capital D, for example, can be misread as a veitical bar followed by a paren- 
thesis — I). And the OCR program itself flags characters it doesn’t recognize, 
usually by substituting a bullet (•) or tilde (~). 

SuhstiMion envrs iire die hardest to find. A w am become vi\ an m can 
become ni, S can become 5, and an italic b can become 2 ib — to name only 
several ways OCR jirograms can sufTer from mistaken identity. In a document I 
once scanned, OmniPage turned PS/2 (a model of IBM personal comjiuter) into 
P512. Catching that kind of blunder requires not only a watchful eye, but an 
experienced one. A secretary' unfamiliar with IBM computers might not know that 
P512 isn’t a valid model number. And every- field — from law to medicine to 
plumbing — has these kinds of s|iecialized terms and ciphers. 

The moral? No OCR program Ls 100 percent accurate, regardless of its 
developer’s claims. But no typist is 100 percent accurate, either. If you approach 
OCR with the knowledge that the results will not be |:>erfect and will require 
careful proofreading, you w'on’t be disappointed. 

As for me. I’m sold on the keystroke-saving benefits of OCR, but I haven’t 
made it a part of my day-to-day business life. I once fantasized alxiut scanning 
all the press releases that litter my office, but I soon realized that it would take 
ftir too long to be practical. A hand-held scanner might streamline the process 
by allowing me to scan just the (X)rtions of a press release that interest me, but 
as I mentioned before, hand sainners are second-best OCR devices. 

With one exception. Caere Coqooration’s Typist is the first hand scanner 
designed for OCR. Typist isn’t as finicky about speed as other hand scanners. 
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Better still, Typist insens the text it reatLs directly into whatever application 
wtuVe using — no grappling with a separate OCR program, no cutting and 
pasting or fussing with file formats to move text into the program where it will 
ultimately be used. 

It souiuls appealing, hut don’t lx.-lieve it until you see it in action with the 
types of documents you plan to sain. Indeed, that’s a gtxid way to approach 
OCR in general — believe it when you see it. And when you proofread it. 




Summaty: 

✓ Optical character recognition software teamed with a scanner lets a Mac read, or recognize, printed 
pages and create files containing their text. 

✓ The simplist recognition technique an OCR program can use is called matrix matching, in which the 
program compares each character to a library of templates, one for each font and type size. 
Nontrainable OCR programs contain a fixed number of templates, while trainable OCR programs can be 
taught to recognize additional fonts and sizes. The third type of OCR software, automatic, recognizes 
text using feature extraction, topographical analysis, and other sophisticated techniques that demand a 
fast processor and plenty of memory. 

✓ The scanner is the hardware half of the OCR equation; it uses a mechanism not too different from a 
photocopier or fax machine to examine a page and create a digital image of its contents. Types of 
scanners include sheet fed (accepts a page through a front panel slot and advances the paper using 
rubber rollers); flatbed (looks like a small copier and can scan pages from books, magazines, and other 
bulky originals); and hand-held (rolls across the page, scanning in narrow swaths). 
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Chapter 15 

Project Management 





In This Chapter: 

✓ An introduction to how project-management programs work. 

✓ How and where project-management software can be used. 

✓ Past and present project-management planning techniques. 

✓ Tips for using project-management software to calculate schedules and workloads. 

✓ A summary of project-management programs and their features. 



B usiness life is full of goals, and each one breaks down into milestones that 
must be performcxl in sequence. Want to build a building? First you need to 
buy land, get j^ermiLs, and draw plans. Introducing a new product? You need to 
build a manufacturing line, design packaging, and develop a marketing plan. 

Rich milestone in a project often breaks down into steps of its own. You can t 
buy land until you’ve met with real estate agents. You can’t design packaging until 
you’ve hired a designer. Fleshing out all the steps involved in meeting a goal is like 
o[X?ning one lx)x and finding another — and another, and another. 

Pmject-managemeni programs — ok prvject nmnago's — are designed to 
help you keep track of all those boxes, called /asPs Project managers c^ tilso help 
you allocate a project’s fvsources, such as the people who wall peifomi the tasks. 
And most important, project managers let you superimpose this cast of characters 
on a calendar to help you make sure things happen when they’re supposed to. 

The promise of project-management software is apjx'jiling: type in lists of tasks, 
resources, and dates, and out come fancy charts that graphically depict a project’s 
steps and schedule. Consequently, you can't help but meet a goal on time and 
within budget. 

And if you believe that, there’s a big bridge in Brooklyn I’m taking offers on. 
Project management is one area where the old computer maxim, "garbage in, 
giirbage out’’ applies in sjrades. Charts and graphs won’t help you meet a goal if 
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the dates and data you supply are incomplete or unrealistic. Wliat’s more, project- 
management jorograms imptxse a kind of rigid order on projects that you might 
find too restrictive or just ttx) much trouble. All in all, they're specialized pro- 
grams: not for ever>'one, but priceless for some — and required by most govern- 
ment agencies and subcontnictors. 



How They Work 

A project-management program is part database manager, pan spreadsheet, 
and pan graphics program, lake a data manager, a project-management program 
lets you store and retrieve data — the tasks that make up a [project, the time they’ll 
lake, the names of the people or companies who will perform them, the costs of 
materials and lalx)r. 

lake a spreadsheet program, even the most basic project-management software 
lets you perform ma/ys/shy plugging in different numbers to see their 

im|xict on the lx)ttom line. After s|x^cif\ang relationships between the data you 
enter, you then ask "whai-if ' questions by entering new values and examining 
their effect on the project’s schedule. >X'1iat if it lakes two weeks insteiid of one to 
gel permits? What if we hire only five caipenters instead of eight? Wliat if costs 
increase by 10 (XTcent? Hiese are questions many phmners ask themselves 
frantic'ally in the middle of the night; unlike a ceiling, a project manager can 
j:)rovide some answers. /\nd if none of the scenarios you’ve set up seem to work, 
you can always revert to your saved project document to restore the original 
numlx?rs. 

Like a graphics program, a project manager can take all the numbem you 
supply and generate charts that depict a project’s schedule, Gish flow, and 
resource allocation. You c'lin see at a glance whether you’re on budget or whether 
you’ve assigned ux) much work or too little to a particular person or group. 

Using a project manager involves specifying three kinds of information: a 
project’s tasks, the amount of time each task will take, and the resources required 
to perform them. You can then create, distribute, and study the resulting chans 
and graphs to make sure your assumptions are realistic and to make adjustments 
where needed. After the project is under way, you revise the data to accommodate 
unexpected delays or changes in the project or your resources. 



A Juggler's Assistant 

A project-management program’s real strength isn’t generating prett>' graphs 
and schedules; it’s showing the options for meeting your goals and helping you 
juggle the trade-offs that must often be made between a project’s tasks, your 
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resources, and ihe time allotted to the project. To meet a goal, do you add 
resources (more employees, more money, longer work hours)? Do you delay the 
completion date or start earlier? Or do you simplify the project by scaling down 
your plans? 

As the following scenarios show, the project itself often dictates which trade-off 
is the most \aable. 

❖ A business planning an exhibit at a trade show is dealing with a time-con- 
strained project, since the show’s starting date can’t be cliangcxl. The manager 
in charge of the exhibit plugs in the starting date of the show, and then 
specifies the tasks behind the goal — designing, building, and shipping the 
booth; making travel and lodging arrangements; printing brochures; and 
setting up the booth. Resources in such a project include the company 
building the booth, the printing company, the brochure’s designers and 
copywriters, and the budget. Miev meeting with representatives of each group 
to determine how long its job will take, the manager uses the project-manage- 
ment progrejm to work backward and determine the best date for starting the 
project, adjusting resources antlA^r the sco|)e of the project (perhaps chrxjsing 
a simpler booth design) ics needed to ensure that everything is rc*ady for 
(^[Dening day. In project-management parlance, this type of project presents a 
hackuwrhdK^dulif{iJ challenge. 

❖ A contractor is building a house and facing strict budget constraints — the 
buyei*s can afford only so much, and they’re approaching that figure fast. The 
contractor meets with them to determine which amenities they're willing to 
foi^o; he then removes the associated tasks from the project’s model until its 
cash-flow figures agree with the buyers’ budget. This is a cost-constraineci 
project. 

❖ An electronics manufacturer is planning to unveil a new gizmo at the next 
major trade show, but the ckite is looming and the product isn’t ready. The 
development team managei*s can’t scale down the project or delay the launch 
date, so they meet with the pnxluct’s engineers to find out which tasks are 
causing the delay. 'Flien they use a project-management program to determine 
how many additional engineei>» will be required to complete the aitfeal 

on time. 

There’s a common denominator in each of these scenarios: before turning to 
the project-management program, the project leader must first prioritize the 
project’s budget, timeline, and scope — by heading into the trenches to meet 
with the pet^ple who will l^e performing or paying for the work. A good project 
leader performs this vital step before the project is under way and then uses the 
project-management software to spot problems before they arise. 
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A Tasks and 
Timelines 
Gann charts, such as 
this one created by 
Symmetry's KeyPlan, 
display a project's 
schedule as a bar chart. 
The shaded portion of 
each bar represents 
that task's slack time, 
within v^hich the task's 
start date could slip 
without delaying 
the project's 
completion date. 



Managing the Jargon 

'I’hc projeci-nianagcmcnt world has its own jargon, most of which sounds like 
the i*antings of a business school graduate who’s had a bit too much caffeine. 
Project management has indeed Ixx^n embraced by many MBA types, but much of 

its terminology' was 
created decades ago 
by that grcitest of 
jai^on generators, the 
government. Indeed, 
government, construc- 
tion, and highly 
technic'jtl manufactur- 
ing industries are 
today’s largest users of 
jTroject-managemeni 
software. 
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Many project- 
management tech- 
nicjues were devel- 
o|XJd to manage 
shipbuilding efforts 
during World War I, 
when Heniy Laurence 
Gantt devised a kind 

of bar chan that illustrates a project’s tasks and timelines. All jTopular project- 
management progntms can create these Gcmtl charis (see the figure “Tasks and 
Timelines"). 

In the 1950s, Du Pont and Remington I^nd developed the critiailpath 
method or CPM, project-management technique, which isolates the tasks that 
directly affect other tasks and ultimately the finish date of the entire j:>roject. In a 
construction jtjb, for example, a delay in obtaining |Termits will delay the stan of 
constmction. The ciiticTil (xith is project management’s game of dominoes — 
delay one task (^n the jiath, and those that follow are delaycxi, too. 

The U.S. Navy incorporated CPM into \\^ pwgram eraliuUion and review 
iechnkpie, or PHRT, created to manage the development of the nuclear 
submaiine. graphically display a project’s steps by placing each task 

within a box and using lines to interconnect related ttusks. I’he critical path is 
usually highlighted using bold lines (see the figure “Treading the Critical Path’’). 

Another common planning technique involves creating a work breakdown 
structure. A work breakdown simcture, often abbreviated WES, looks much like 
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A Treading the 
Critical Path 
In a PERT chart, the 
critical path is denoted 
by bold lines. 
Rectangles represent 



an organizational chart 
and shows the phases, 
milestones, and tasks 
needed to complete a 
project. 

Some related tasks 
are known as depefh 
deniiasks, which 
means tlieir comple- 
tion is dependent on 
that of other tasks. For 
example, the task “eat 
dinner’ is a dependent 
task of “cook dinner.” 
In most project- 
management pro- 
grams, you indicate 
these dependenc)^ 
re/adons/jips by 

drawing lines betw'een the task boxes. The entire arrangement of tasks and their 
interconnecting lines fomis a depefjdetm^ 7ietUK)rk. Since only a PERT chan can 
visibly display dependency^ relationships, that’s the format preferred by project 
managers. 




tasks; each round- 
cornered rectangle 
represents a m/'/esfone. 
a goal or significant 
point in the project. 
Claris’s MacProject II is 
shown here. 



Clock Watching 

W'lien specifying a task in project-management softw'are, you supply several 
time-oriented pieces of information that the program uses to calculate .schedules 
and workloads. One such tidbit is a duration value, which tells the program how 
long that task will take. It’s important to supply accurate duration values, since the 
program uses them to calculate many aspecLs of the project’s schedule. You might 
also specify lag times, w'hich are delays between tasks. A contractor might specify’ a 
two-day lag time betw'een the uusks “pour foundation” and “erect walls” in order to 
allow the concrete to set. 



And you might specify* an eariiest start date, the earliest date on which work on 
that task can begin. Generally, you specify’ an earliest start date for the first task in 
a project and let the program calculate the earliest start dates for remaining tasks 
based on the duration and lag-time ralues you supply. You can, however, specify 
explicit earliest start dates for tasks that are midway through the project — if, for 
example, a given resource w’on’t be available until a specific date. 
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Making Dates 
More sophisticated 
project management 
programs such as 
Micro Planner Xpert 
(topi let you define 
multiple resource 
calendars to 
accurately describe 
when a given resource 
is available. This 
calendar indicates the 
resource v/orks four- 
day work weeks. To 
make the project 
model more 
manageable. Micro 
Planner Xpert uses a 
Finder-like window 
whose folders contain 
calendars, lists of 
resources, charts, and 
reports. At bottom, a 
three-day, 9-to-5 work 
v/eek is being defined 
in Claris' MacProject II. 
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For iliese time ailculations. you am sj^ecil}' durations, lag times, and the like in 
any time interval that’s aj:>propriatc for your project, from hours to days to weeks 
to montlis. To let you lx* even more specific, project-management programs also 
allow you to define nwou/re ca/e/uh/y i\m descrihe when a particular resource is 
available (see the figure ‘Making Dates”). For e.xample, certain engineers may be 
available only on Mondays, Wednestlays, and Friday's. Or your o\x"rsais team may 
work six days a week while the kxal team works only five. Creating separate 
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calendars for such resources makes the dales calculated by the project-manage- 
ment program more accurate. 

'lb help you keep track of die demands made of a particular resource at a 
particular time, most project-management programs let you create fvsource 
hisiogmms. These charts are usefijl when you’ve assigned a group of jx^ople many 
different tasks tec'ause they make it possible to see at a glance whether or not 
you’ve given them too much work to complete in a given amount of time. For 
example, if wu've assigned a variety of tasks to a group of engineers, you could 
create a resource histogram that would show whether a* number of engineers 
could perform those tasks within the timeframe allotted to them (see the figure 
“Are We Overworked Yet?” on the next page). 

Wlien the histogram indicates that you’ve overloaded a particular resource, you 
might invoke the /ieso///re lei'e///g options that you’ll find in Claiis’s MacProject 
II, Scitor’s Project Scheduler 4, >Xblcom Sofhvare Technology's Open Plaa4Vlac, 
and Micro Planning International’s Micro Planner series. A resource leveler first 
scans a project chronologically and locates over-iillocated resources. An automatic 
resource leveler then reschedules tasks and juggles re.sources to resolve the over- 
allocation. An interactire resource leveler queries you along the way, allowing you 
to pick and choose which tasks anti resources to juggle. Many project planner 
jDrefer interactive leveling because it leaves the decision making up to them, rather 
than the program. The aforementioned prognims pro\ide both leveling options. 




A Project-Manager Sampler 

Before personal computers became pow^erful enough to handle all the data and 
calculations involved in project management, |:)roject planners often calculated 
dates and costs by hand or with mainframe computers, and then hand-drew — 
and endle.ssly revised — blueprini-sixe charts. (Some masochists still work this 
way.) The Mac family has not only enough processing punch to handle the 
complex calculations rec|uired by project management, but the text and graphics 
skills needed to create all those charts and graphs as well as the detailed reports 
that more sophisticated programs can produce. 

At the low end of the project-management spectrum, you find Gantt chart- 
generating programs such as Mainstay’s MacSchedule and MacScliedule Plus, *AEC 
Software’s (formerly AEG Management Sy'stem.s) FastTrack Schedule, and Varcon 
Systems’ Great Gantt, 'fhese aren’t iiroject-management programs as such; they 
lack the ability' to track dependencies and analy'ze relationships betw'een tasks and 
resources. (MacSchedule Plus does jirovide several cash-flow analysis features.) 
They’re most effective for someone who wants help in developing schedules and 
wants to crciite Gantt charts for presentations and reports, without gelling mired 
in project-management jargon and concepts. 
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Are We Overworked Yet? 

Project Scheduler 4’s resource-leveling features in action. In the first screen, the resource histogram shows that Sue Johnson is over-allocated on 
March 1 1 and underallocated on March 13 — by 50 percent. In the Gantt chart, the shading represents one day of free-float time — a period within 
which the task could be delayed without affecting other tasks. The light shading represents totaf-f/oat time, which would delay subsequent tasks but 
not the project's completion. In the second screen, the triangle shows a one-day delay for starting Review Product Literature, using up the free-float 
time. The baseline represents the original schedule. The revised histogram shows that Sue Johnson is no longer over- or underallocated. The light 
rectangle indicates that 50 percent of Sue Johnson's time is allocated to Review Product Literature. 
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At the next level — 
a big step up from 
these programs — 
you’ll find (in order of 
sophistication) 
Symmetr)' Software 
Cor|X)ration’s 
KeyPhin, Claris’s 
MacProject II, and 
Micro Planning’s 
MicroPlanner. KeyPlan 
provides such project- 
management 
essentials as PKRT 
charts and multiple 
resource-calendars, 
and wraps them 
around an easy-to-use 
interface that features 
a text-oriented 



A Outlining 
Projects 



outliner similar to Symmetiy’s Acta Advant; 
Projects”). It can iilso read outlines created 



ige (see the figure ‘Outlining 
with Acta and Symantec’s More. 



Symmetry's KeyPlan 
lets you view a project's 
tasks as a text outline. 
To sketch out the steps 
in a project without 
resorting to a project 
management program, 
you might consider 
using an outlining 
program such as 
Symmetry's Acta 
Advantage or 
Symantec's More, or 
the outlining features 
provided by many 
word processors. 



MacProject II, the most popular Mac pmject manager, has all these features 
resource leveling, a larger variety of rej^orting options, and suppon for 
siibpmjects. A sub[Troject is a project within a project, stored as a separate 
document and opened when you double-click on the subproject’s box. A complex 
project — the design of a new airplane, for exiimple — is more easily managed 
when broken into a number of smaller subprojects. 

MacProject II also has an excellent manual that tetiches project-management 
basics as w^ell as the program itself. Claris ofiera a S25 trial package, which includes 
a demonstration version of the softw^are, a videotape tutorial, and a workbook. It’s 
a great way for a beginner to sample the murky waters of project management. 
Claris also offers corjxirate training courses for MacProject II. 

Micro Planner off'era more features than MacProject II, including a larger v-ariety 
of re{X)rting and sc’jirching options that let you focus on specific resources and 
tasks. But Micro Planners interface is a bit tricky to learn, and the program uses a 
somew'hat confusing project-diagramming format, the /y6V//yiri'6>;//7;vi9//Mi'iethod, 
in which task descriptions appear alongside the arrow-s that interconnect utsks. 
(Most other programs use pfvcecknce diagtwnmingm^^^ in w'hich task 
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Xpert Reports 

informed decisions require 
information, and that's where high- 
end project managers excel. 
Programs such as Open Plan and 
Micro Planner Xpert (shown here) 
can create a large variety of 
detailed, customized reports. Micro 
Planner Xpert's Job Card report is 
designed to ensure that cost 
information is accurately reported 
by the project team. The report lists 
the resources required for a given 
task and their cost, and provides 
boxes in which the actual time 
spent on the task is written. The 
project leader then uses the 
completed report to update the 
project model. 
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descriptions apjxrar within bo.xes.) Micro Planning International is working on 
a new version of the program that is expected to smoodi out some of tliese 
rough edges. 




At the high end are programs such as Sciior’s Project Scheduler 4, Micro 
Planning International’s Micro Planner X-PeiT, and Welcom Software Technology’s 
Open Plan/Mac. These programs range in price from about $700 for Project 
Scheduler 4 to over $4000 for Open Plan/Mac. Their primary- strengths? The ability 
to manage projects comprising thousands of tasks and to have multiple projects in 
memory- simultancx)usly, more anaKliail features for fleshing out schedules and 
allocating resources, and the abilit)' to apply thase features acrass multiple 
projects. They can al.so jTroduce more types of rejxrrts, allowing you to examine a 
project from more angles (see the figure ‘‘Xpert Reports”). ITie developers of 
these programs also ofl’er tniining sei'vices. 



But buying one project-management package doesn’t preclude using another. 
Many programs can read files cremated by com|Teting products, and all high-end 
project-management ventloi*s offer customizing services that may include 
developing ti-anslation utilities. For exiimple, Boeing recently commissioned Micro 
Planning International to create a utility for swapping data between Micro Planner 
X-Pert (wilich Boeing uses to manage development of its 777 jetliner) and Open 
Plaa/Mac (wiiich some of Boeing’s subcontractors use). With these built-in or 
extra-cost data-transfer features, a company can use a variety' of project-manage- 
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merit programs, choasing midrange products such as MacProject U for managers 
who aren’t project-management veterans, and kitchen-sink products such as 
Micro Planner X-Pert or Open PlanA^ac for the gums in the corporation’s project- 
management department. 

In the end, you’ll need to weigh a program’s sophistication against your level of 
experience. If you’re new to project management, you’ll probably get better 
results from MacProject II or KeyPlan than from Micro Planner X-Peit or Project 
Scheduler 4. After all, a high-end project manager’s extra features won’t help you if 
you find the program too daunting to use in your day-to-day work. 





Worth the Trouble? 

I’ve spotlighted the key concepts Ix^hind project management, but the 
discipline is too complex to be covered in detail in one chapter. If you are 
interested in learning more, I suggest a book called Getting Otganized with 
MacPwJect II Nostmnd Reinhold, 1990). Written by Peggy^J. Day, a project- 

management consultant and educator in Portland, Oregon, it describes project- 
management concepts in detail and provides good advice for what to do before 
you start up your project-management program. I’ve included some of her 
insights in the sidebar “Project-Management Tips” on the next page. 

Can project-management software help you? That depends. Some projects 
don’t break down into tidy tasks as neratly as others. In many organizations, goals 
are redefined and resources are reassigned on the fly in order to meet urgent 
needs or respond to the competition. Project-management softw'are doesn’t 
handle this on-the-fly managing style well; it thrives on order and structure. On 
the flip side, a project model that’s kept current can project the results — in time 
and costs — of an on-the-fly decision, which is often a sobering experience for its 
proponents. As Peggy' J. Day says, “Nothing grounds a knee-jerk decision faster 
than a project-management program.” Alas, many managers are so bogged down 
by their daily duties that they don’t have time to keep the project model up-to- 
date as the project progresses. 

In the project-management world, as in business, the object of the game is to 
meet your goals. \X-1iether a computer program am help you do that is something 
only you can decide. One projea management expert who read this chapter told 
me, “'file statement ‘garbage in, garbage out’ doesn’t even begin to cover the 
situation, since you can put in completely valid but incomplete data. [I’ve seen] 
managers fudge, manipulate, and obfuscate using [project management software.] 
The thing that most users do not understand about proper utilitization of a 
project management system is that it is every' bit iis much a programming or 
engineering exercise as designing the interface.. .for Hypei*Card or for putting 
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together the design specifications and bill of materials for a major construction 
project. Your information must be orgjinized and complete, otherwise you will be 
lying to yourself.” Amen. 




Project-Management Tips 



Effective project-management doesn't come from 
Gantt and PERT charts, but from careful planning and 
experience. Here are some insights gleaned from 
Peggy J. Day's book, Getting Organized with 
MacProject II, and from the excellent manual that 
accompanies MacProject 11. 

❖ Specify a goal Write a charter describing the 
project's exact purpose. Don't be ambiguous. For 
example, the goal "build a better mousetrap" might 
mean "build a trap that kills mice more effectively" 
or "build a trap that costs less to manufacture." 
Distribute the resulting charter to team members so 
that everyone knows your objective. Revise the 
charter as needed when plans or goals change. 

❖ Determine phases and tasks Break the project into 
phases — planning, design, implementation, testing, 
and so on — and then break each phase into its 
tasks. Make each task as small and specific as 
possible; this enables you to provide more precise 
resource and duration information. Jot down the 
phases and tasks in outline form; to do this you 
could use KeyPlan's outline view, Symmetry's Acta 
desk accessory, or the outlining feature within a 
word processor. 

❖ Use history when planning You know the old saw: 
Those who Ignore history are doomed to repeat It. 
Consult company records from previous similar 
projects; problems that surfaced then may well 
surface again. Remember to adjust for inflation and 
any changes In company procedures. 



❖ Allow time for the unexpected Build extra time into 
the schedule, and add slack time following tasks you 
don't have direct control over, such as the delivery 
of a key part by an outside vendor. It's easier to 
figure In slack time before a project begins than to 
make up for lost time later. Have contingency plans 
that you can Invoke If the worst happens. Start with 
the critical path, since that's where you're most 
vulnerable. 

❖ Update project records often When schedules, 
resources, or costs change, update the project 
model so It's up-to-date. Too often, a project begins 
with a sharply defined schedule that dissolves into 
chaos as the project progresses and the real world 
intrudes. Keep the project model current, and you'll 
increase your chances of staying on track and within 
budget. Be sure to distribute current versions to 
everyone involved. 

❖ Meet early and often Before plugging in duration 
dates for tasks, meet with the people who will be 
performing the tasks and solicit their input. When the 
project is under way, schedule regular meetings to 
make sure that things are on track — and be sure to 
include the time required for those meetings in the 
schedule. Document unanswered or unresolved 
issues to create a list of action items that describes 
who's responsible for resolving each item. If a task 
slips, inform the appropriate higher-ups before 
someone else beats you to It. Peggy J. Day says it 
best: communicate, communicate, communicate. ESI 
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Summary: 



✓ A project-management program is part database manager, part spreadsheet, and part graphics 
program. It lets you store and retrieve data, perform "what if" analysis, and take all the numbers you 
supply and generate charts depicting schedules and workloads. 

✓ Using a project manager involves specifying three kinds of information: a project's tasks, the amount of 
time each task takes, and the resources required to perform the tasks. 

✓ The real strength of a project manager is its ability to show you options for meeting your goals. 

✓ When specifying a task in project-management software, you supply several time-oriented pieces of 
information that the program uses to calculate schedules and workloads. These include duration value, 
which tells the program how long that task will take, and earliest start date, which tells the program the 
earliest date on which work on that task can begin. 

✓ Some projects (such as house remodeling job) are cost-constrained — the timeline and ending goals 
may be flexible, but the budget isn't. Other projects, such as designing a booth for a trade show, are 
time-constrained — the project's ending date can't be changed. 

✓ A project-management program's charts, graphs, and reports are worthless if the original data you 
supply is inaccurate or unrealistic. Effective use of project-management software requires constant 
updating of the project model and regular meetings with the people performing the work. 
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Chapter 16 

Computer-Aided 

Design 




In This Chapter: 

✓ The three categories of CAD — mechanical, architectural, and electrical engineering — and what 
they do. 

✓ A survey of the special labor-saving features that CAD programs provide. 

✓ Some popular file formats used to exchange files between CAD systems. 

✓ Printing to plotters, the LaserWriter, and the ImageWriter. 

✓ The cost of CAD: what it takes to get started and go professional. 

✓ Where the Mac fits in to the world of CAD. 

✓ CAD variations: three-dimensional modeling, finite-element analysis, vertical-market systems. 



I his is not a good time to be in die T-square manufacturing business. 

JL Computers are replacing traditional drafting tools in the same way that word 
processors are supplanting typewriters. CofnputefHiided desig>i (G\D) programs 
can turn computers into electronic drafting tables that make it easier than e\^r to 
create and revise complex drawings. 

C\D was born in the sixties, when some automobile and aircraft manufacturers 
began augmenting their pencil-and-paper drafting methods with floor-sagging 
mainframe computers tied to large graphics terminals. Tliese systems — which 
had a fraction of the Mac’s speed, memor>\ and graphics resolution — cost 
millions of dollar's to buy, and hundreds of dollar's an hour to run. Because of their 
cost, CAD systems’ benefits were reserv-ed for the designers of such complex 
beasts as cars, planes, and missiles. Everyone else used T-squares, triangles, 
mechanic'al pencils, compasses, and protractors. 

As the cost of computers shrank and their capabilities grew, G\D became 
feasible for smaller fimis. Shonly after micRxomputers debuted, CAD appeared 
on desktops, thanks largely to tw’o IBM PC programs — Autodesk’s AutoCAD and 
VersaCAD Corporation’s VersaCAD. The Mac, desjiite its superior graphics, wasn’t 
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part of the i)iciurc. Using the original Mac’s 9-inch screen to view blueprint-sized 
CAD drawings would be like viewing the ceiling of the Sistine Chapel through a 
keyhole. 

Today, thanks to the arrival of large-screen monitors and faster machines, 
the Macintosh is lx,*coming a major force in microcomputer CAD. In this 
chapter, I’ll explore the basic concepts and ierminolog\^ behind CAD. I’ll also 
spotlight a few programs, but because CAD programs are usually quite 
complex, I won’t provide an in-depth look at specific programs. Use this 
chapter as a guide to the jargon and a starting point for your own investigation. 



Categories of CAD 

At its foundation, CAD is object-onented — a term you may recall from 
Chapter 8. To recaj:) briefly, object-oriented drawings are stored as a series of 
individual objects — circles, boxes, arcs, lines, and so on — that can be etLsily 
resized and otherv^ise altered. Object-orientcxl graphics contrast with bitmapped 
graphics, in which images are stored as a series of on and off bits corresponding to 
the black and white pixels on the screen. 

OVD programs provide tools for drawing shapes, and they provide commands 
for altering those shapes and calculating and displaying their dimensions. Wlien 
it’s time to revise, lesve your eraser in its drawer and make your changes on 
screen using the mouse. You can also create boilerplate designs and adapt them 
as needed. Fast-fcxxl chains, for example, use C/VD programs to adapt their basic 
building designs to specific sites, allowing their buildings to maintain that 
“Anytown, USA” look while still adapting to the characteristics of a specific site. 

ITjree basics c'^itegories of G\D exist: mechanical, architectural, and electric'al 
engineering (see the figure “Three Faces of CAD”). Mechanical C/VD is the 
broadest categorv'. It involves the design of objects: cars, planes, trains, machine 
pans, lamp shades, thumbtacks — you name it. Most mechanical CAD programs 
create two-dimensional drawings that, like soap opera characters, have height and 
width, but no depth. Only a few programs can crciite three-dimensional drawings 
(see the sidebar “C/VD Variations” on page 210). 

/Vrchitectural CAD, tus you’d guess, involves the design of buildings. 
ArchitecLs create many kinds of drawings: elevations depicting a building’s 
profile; floorplans showing room dimensions, door locations, and furnishings; 
and maps of the building’s plumbing, heating, and electrical systems. Many 
CAD programs jxovitle drawing tools for creitting parallel lines, making it easy 
to draw walls. Some architectural C/VD programs let you create a 3-D view that 
you can rotate and examine from different angles. 
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Three Faces of CAD 

Three primary categories of CAD exist: architectural, mechanical, 
and schematic capture. At top left, an example of an architectural 
CAD drawing created with PEGASYS. At top right, a mechanical 
CAD created in VersaCAD. At right, a schematic diagram created 
in PEGASYS. 






Electrical engineei*s use CAD programs to design circuits and schematics — 
those svTtiboLs and lines that show how electronic components are intercon- 
nected. CAD programs designed S|)ecifically for circuit design are often called 
schematic cap/are pi'ogrdms. In addition to letting you easily draw a schematic 
diagram, these programs work behind the scenes to keep track of what’s con- 
nected to what. W'lien you’re finished, you have not only a schematic drawing, but 
a |)arts list and a list of connections, 'lliat list of connections can go to a circuit 
board layout program such as Douglas CAD/CAM Profe.ssional S\^tem, which can 
map out the copper highways and bway's that traverse a multilayer printed-circuit 
board. 

At this advanced level, CAD programs play a direct role in executing a design. 
Many programs can shuttle their data directly into computer-aided manufactur- 
ing (CA\f) equipment, which uses the measurements and specifications in the 
CAD drawing to control industrial rolx)ts or machining ttx)ls to create the parts in 
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the tlrawing. Such Buck Rodgers G\D/CAM is primarily the province of six-figure 
workstations, but the Mac is making inroads. At a recent CAD.CAM trade show, 
Apple conducted an impressive demonstration in which a Roland machining mill 
— connected to a Mac II running MGMSiation Q\D/CAM — ground, drilled, and 
caived an automobile piston rod out of a block of wax, based on a drawing created 
with the Macintosh version of VersaCAD. 



CAD Variations 

CAD doesn't always mean blueprints and schemat- 
ics. The Mac can aid the design process in other ways. 

❖ Three-dimensional modeling 3-D programs such as 
Silicon Beach Software's Super 3D, Paracomp's 
ModelShop and Swivel 3D, and Visual Information's 
Dimensions series let you create drawings that 
simulate 3-D objects on the Mac's 2-D screen (see 
Chapter 8). A 3-D program lets architects stroll 
through their latest creations — before they're built. 
As we saw in Chapter 12, some 3-D programs also 
provide animation features for putting designs in 
motion. Several 2-D CAD programs Include 3-D 
features. 3-D CAD programs are often used by 
package designers. The Scitex Cornerstone Design 
System is a high-end 3-D package-design system 
comprising a maxed-out Mac llfx and software for 
drawing package designs and managing other 
aspects of their production. 

❖ Finite-element analysis You've designed a bridge 
and want to know how it will endure rush-hour 
stress. If you know the steel's basic properties, you 
can use this CAD technique to divide the bridge's 
surface into a finite number of tiny sections called 
elements, then electronically apply stress to the 
elements and see how they fare. It's a CAD 
technique developed for NASA in the sixties by 



engineers who later formed MacNeal-Schwender 
Corporation, which has developed finite-element 
analysis software for micros, minis, and mainframes. 
Cosmos/M, from Structural Research and Analysis 
Corporation, is a finite-analysis package that shows 
stress levels in color. Cosmos/M works with any CAD 
program that can export IGES or DXF files. 

❖ Specialized CAD In the IBM PC world, over 400 
independent developers have created AutoCAD 
templates for designing everything from kitchens to 
piping systems to oil wells. Those kind of vertical- 
market applications — ones tailored to specific 
professions — are becoming more and more 
popular on the Mac. Some are template collections 
for general-purpose programs like AutoCAD. One 
example is LandCADD's Irrigation Design, an 
AutoCAD-based system for designing Irrigation 
systems. Other specialized CAD programs are 
designed from the disk up for specific trades. 

Graphic Magic's MaeSurf, the leading CAD package 
for boat design, was used to design two America's 
Cup winning yachts. Another specialized CAD 
program, Compuneering's Landesign, is designed 
for creating survey maps and road construction 
blueprints. C51 
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Life With a CAD Program 

If you suspect software with this kind of power is complex, you're right. Forget 
diving into a CAD jorognim without opening the manual. You’ll need days or 
weeks of practice to master the hundreds of drawing, measuring, and annotating 
fejuures that a powerhouse G\D program provides. 




If you've used any vei*sion of Claris’ MacDraw, you have a head stall. From the 
features standpoint, MacDraw is to a CAD program what a tricycle is to a Harley 
Davidson. But there are similarities in their bjisic approaches to electronic 
drafting. You Ix^gin with a blank, untitled dcKiiment window, and create a drav\ing 
by chcKxsing tools from on-screen palettes, using the mouse to draw shapes. 

(Many CAD devotees shun the mouse in favor of x graphics tablet — a flat surface 
on which you scniwl with a stylus. A stylus and tablet feel more like a j^en on 
paper, and they provide greater precision than a mouse. Graphics tablets and 
other alternative input devices are di.scussed in Chapter 37.) 



To help you dmw straight lines and position objects accurately, MacDraw and 
CAD piDgrams provide a suap-to feature that causes the mouse pointer to be 
drawn to an invisible grid as it moves. But CAD progmms offer more ways to snap. 
For exiimple, most programs let you specify that an object snap to a particular 
point on another object, or to die point where two objects intersect. 



MacDraw provides tools for drawing several different shapes, but a C/VD 
jirogram’s palettes bristle with specialized axils that make creating complex 
drawings easier. A CAD \m^giuim'sgeou/etr/c/ac/l/t^^^^ compasses and 

protractors and allow you to quickly draw objects rec|uiring calculations or 
measurements. Necxl to measure an angle or calculate the midpoint of a line? 
Want to draw a line (XMpendicular to a slanted line? Or [larallel to it? Or tangent to 
an arc (such as a belt connecting two |uilley.s)? Such chores are a common part of 
an engineer’s or architect’s life. A CAD program reduces them to a mouse click. 



Q\D programs also simiilih' altering the objects you draw. As with .MacDraw, 
you can move or resize an tibject by selecting it and dragging the mouse. Many 
C/VD programs also let you enter measurement or position values from the 
keyboard for greater precision. You can rotate objects in single-degree increments 
and you c'tm create miiror image's of objects. An architect could use a mirror-image 
feature to turn a left-hinged dcxir into a right-hinged one. Most programs also 
provide on-,screen rulei*s and coonl/uate /r/ut/ous ihdi disjilay the mou.se 
pointer’s (xisition as it moves within the drawing w indow. 



A more adviinced level of object altering involves creating cbam/ejsimd JiHets. 
A chamfer is a beveled comer fomied by a diagonal line that connects two lines. If 
you chamfer all kuir cornel's of a box, you get an octagonal shape similar to that of 
a stop sign. A fillet (pronounccxl JUbtt) is similar, except the object connecting the 
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two lines is an arc, not a diagonal line. If you fillet all four comers of a box, you get 
a box with round comers or, if the arcs are lai^e enough, a circle. Geometrically 
si^eaking, a fillet is an arc tangent to two objects. 



Other Labor-Saving Features 

CAD programs also give you more way's to tame complex drawing jobs. One 
such life simplifier that nearly all CAD ()rograms provide is a layewigfeature. 
Engineers and architects often build drawings using layers of transparent acetate, 
each showing a particular component or system. An architect might show a 
plumbing system on one layer, walls on another, electrical systems on a third, and 
room dimensions on a fourth. C\D layering features work similarly. You can move 
objects betw^een layers and selectively show and hide layers, depending on how- 
much detail you w^ant to see. On a color Mac, you Ciui usually assign a color to 
ejich layer to color code the sy'stems in a drawing. Many CAD programs also let 
you open bitmapped graphics and place them on one layer, then trace over them 
using the G\D program’s tools. You could use this technique to transfer old 
blueprints or schematics into a CAD program: first digitize the images using a 
sctinner, then import them and trace over their bitmaps. 

Mechanical drawings and architectural blueprints always show the dimensions 
of their components. CAD programs provide dimensioning that create 

those dimension values for you. Simply choose a command or click a palette icon, 
select the item you're measuring, and the CAD program adds the dimension to 
the drawing, complete with arrows and extension iitm (see the figure “CAD 
Dimensions”). All programs that provide dimensioning features let you choose the 
measuring sy^stem in which dimensions appear, and many also let you choose 
from several styies of arrows and extension lines. Most programs that pro\ide 
dimensioning also pro\ide anto-dimensioning. Vtlien an auto-dimensioning 
feature is active, the program changes dimension values for you wiien you change 
an object’s size. 

The kinds of objects you can measure \'ary^ between programs. Some programs 
pro\ide only //>/^/*dimen.sioning — measuring the distance betw'een two points. 
Others also support dimensioning — meiisuring the size of angles. Still 

others go a step further, offering /jYz//ir//dimensioning — the ability' to measure 
the radii of circles. 

Drawings and schematics often contain multiple copies of the same object, be 
it a bolt, a sink, or a tntnsistor. Most CAD programs o(^qv ^mi?oi ii/nmiesth^i 
make it easy to create, store, and reuse often-used symbols of your trade. Some 
programs come with libraries of common architectural or electronic symbols; with 
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ik File Edit Group Settings Inquire 




A CAD Dimensions 
Most CAD programs 
provide auto- 
dimensioning features 
that add dimensions to 
drawings. VersaCAO, 
shov/n here, provides 
linear (point-to-point) 
dimensioning and 
angular dimensioning, 
measuring the size of 
angles. The dialog box 
shows the variations of 
extension lines and 
arrows VorsaCAD 
provides. 




Others, libraries are 
extra-cost options 
available from the 
program’s developer 
or from thirtl parties. 
VC'lih many programs, 
you can assign a name 
to each symbol, such 
as ‘3-inch carriage 
boll’' or “conference 
chair.” Some programs 
c'an use those names 
to print pans lists 
showing how many 
times a given compo- 
nent appears in a 
drawing, allowing you 
to eiLsily generate a 
parts list and bill of 
materials. This feature 

is often cTilled atMbitte iracking ox associating. Some high-end CAD programs 
can export these lists to database managers. 

And because even a large-screen monitor can’t show an entire blueprint-sized 
drawing at actual size, all C/\D programs oS^itx zoom commands that let you move 
in for a close-up look or zoom out to get the big picture. But redrawing an image 
containing thousands of objects takes time, even on a Mac IRiass machine. To 
eliminate the wait, most programs offer a redraw baiting{^\wx^ that lets you stop 
the redmw'ing jDrocess. You might use redraw halting to stop further redrawing 
after the object you’ve ztxrmed in to see ap|X"ars. 

One (X)iential solution to the problem of slow .screen ujxlates is a rector 
acceleratorboixxd such as l^adius’ QuickC/VD, which greatly speeds up the 
process of drawing the objects that comprise a CAD image. Vector accelerators 
differ from graphics accelerators such as Apple’s Macintosh Display Card 8»24GC. 
As we’ll see in Chai^ter 38, graphics accelerators b(X)st the Mac’s overall perfor- 
mance at drawing bitmapped screen images. They take a lot of the wail out of 
working with 24-hit color biimac>ped graphics, but they do little to speed up 
object-oriented drawing. Vector accelerators, on the other hand, don’t improve 
bitmapped drawing (Xifomiance, hut are fine-tuned to speed up object-oriented 
drawing. But there’s a catch; You need to verify that the CAD program you choose 
Ls compatible with the QuickCAD hoard, which, at this w'riting, is the only vector 
accelerator available for the Mac. 
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Exchanging and Printing 

If you work in an organization that alreatly uses a C\D sy^stem — whether a 
large workstation or an IBM PC — - you’ll want to investigate the clata-exchange 
options that Mac CAD j^rograms provide. There is no single standard for moving 
CAD drawings between systems, but there are some esuiblished fomiats. Perhaps 
the most popular is /(7£S, shoit for Initial Graphics Exchange Standard, developed 
by the American National Standards Institute (/\NSI). You’ll find support for IGES 
files in CAD systems ainning on micros, minis, and mainframes. Another popular 
format is the DXF file, popularized by Autodesk’s AutoGVD package for IBM PCs. 

Some Mac CAD programs can Import and export IGES and DXF files. With 
others, file-translation modules are extra-cost o|Mions. Most advanced CAD users 
have come to rely on translation pajgrams such as Claris’ Claris Graphics Transla- 
tor and Kandu Software’s CADMover, both of which traaslates between IGES, 
MacDraw, PICT, DXF, and many other formats. 

A CAD drawing’s final destination Ls a piece of paix^r, and some CAD programs 
can get it there in more ways than others. In the CAD w-orld, the dominant output 
device isn’t a UiserWriter or an ImageWriter, but a pen plotter, which prinLs by 
zipping special felt-tip|X"d pens acrexss a sheet of i^aper or mylar film. Most plotters 
can hold between 4 and 12 difierent colored pens in a turret mechanism, 
switching between them tis instructed by the C\D program. Plotters are often 
described according to their m^iximum paper size, with each size labeled by a 
letter: an plotter can create 8 V 2 by 11 -incb drawings. B-sfze 
measure 11 by 17; Cstze, 17 by 22; I>sfze, 22 by 34; and E-size, 34 by 44. Nearly all 
Mac eVD programs can print to a plotter and sup|X)rt plotters from such industrv' 
leadei*s as CalComp, Hewlett-Packard, Houston Instruments, and Roland. 

Plotters take too long to accurately render the subtle serifs and fine detmis of 
Mac fonts, so most CAD programs with plotter support include stroke fonts for 
their output. Stroke fonts allow the plotter to quickly draw text using — you 
guessed it — single strokes of its |xns. Stroke fonts, sometimes called rector 
fonts, resemble the letters created with a Leroy lettering set, a stencil lettering kit 
popular in the drafting world. 

Mac eVD programs also support ImageWiiters and LaserWriters, but to varving 
degrees. Some can print in only low-resolution draft modes, but most offer both 
low'- and high-resolution ImageWriter and biserWriter output. Low-resolution 
output is useful for producing quick prcx)fs of a drawing. High resolution rakes 
longer, but takes advantage of your printer’s maximum resolution. 
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The Cost of CAD 

If you’re drooling at the ])rospects of working CAD into your life, diy up — 
at least until you check your bank balance. Softw'are with the capabilities IVe 
described doesn’t come cheap, and it does come with a voracious appetite 
for hardware. 



Some CAD programs run on a Mac Plus, SE, or Classic, but slowly. For serious, 
day-in, day-out CAD, you need a Mac Il-class machine with several megabytes of 
memon-. If you’d prefer to spend your time drawing rather than scrolling, wu’ll 
want a large-screen monitor. Throw in a vector accelerator if you’ll l)e working 
with extremely complex images. 




Tlien there’s the cost of the programs themselves. Their complexity and a 
relatively small market combine to place CAD programs among the Mac’s most 
expensive software. High-end CAD programs such as Gimeors Archiirion II, 
Autodesk’s AutoCAD, and InterGraph Coi*ix)ration’s MicroStation Mac each cast 
over $3000. Between $1000 and $3000, you’ll find pix)grams such as 
Schlumberger’s MacBravo, Versacad’s VersaCAD/Macintosh Edition, and IGC 
Technolog)'’s PEGASYS II, to name only a few. 




You can also get capable programs for less than $1000. Examples Include Claris’ 
Claris CAD (one of the most popular Mac CAD packages), Engineered Software’s 
PowerDraw', VersaCAD’s VersaCAD Drafter, Forthoughi’s Snap, and Graphsoft’s 
MiniCadT. But be aw'are that some programs in this under-$1000 ballpark don’t 
include the plotter suppcjri and file-exchange features included with their higher- 
priced brethren. If you need those fe^itures, be sure to uilly up the touil cost 
before buying. 




The most reasonable CAD programs are Generic Software’s C.ADD Ijevel 1, 
Graphsoft’s Blueprint, and Abracadaia’s Design Your Own Home Architecture, all 
of w'hich retail for less than $300. These programs cxin’i match the capabilides of 
an AutoCAD or Architiion II, but they’re ideal tools for exploring the CAD wx)rld. 
.And if you outgrow them, chances are you'W be able to import their drawings into 
a more poweiilil program. 



Besides the features I've desciilx'd here, other factora may influence your 
choice in a CAD program. For example, if you need to exchange drawings with 
IBM PCs, you’ll get more consistent results with a program that has a PC counter- 
part, such as AutoCAD. If you’ve used wSchlumberger’s Bravo on a Digital Equip- 
ment Corporation VAX minicomputer, you’ll feel comfotiable with MacBravx). If 
you’re an architect, you’ll want to lean tow'ard Archiirion II, Blueprint, or Design 
Your Own Home Architecture. If you’re buying GAD software that will be used by 
l^eople with varying levels of CAD experience, a mid-range produa such as Snap, 
Claris C^AD, or Pow'erDixwv may be In order. And don’t forget to match the 
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program’s appetite for hardware to the systems you have. Try to run a high- 
end CAD program on a mid-range Mac, and you’ll be clisajDpointed with the 
results. 



Where Mac CAD Fits In 

Despite the anuizing talents of today’s CAD programs, the Mac isn’t about to 
send expensive CAD workstations to the scrapheap. CAD systems exist that can 
show animated, three-dimensional \ievvs of a jetliner in one window, while you 
zoom in on single rivets in another. Today’s Macs — even the II& — lack tlie 
prcKessing speed rec|uired for such tasks. 

.Most .Mac CAD programs are tetter suited to designing things tliat are easily- 
visualized in tO|>view, side-view fashion, rather than in three-dimensional views. 
Clearly, that covers cjuite a few' jobs. And in large engineering departments, Mac 
CAD programs can lighten the load on those expensive workstations by handing 
the simpler jobs that am monopolize a workstation’s time — freeing it up to do 
what it does best. As one CAD expert once told me, “1 see a lot of Ferraris on the 
road, but mtmy of them arc only doing 55 miles per hour.” The Mac may not be a 
CAD Ferrari, but even a Chevw teats a horse and bugg>'. 



Summaty: 

✓ The three primary categories of computer-aided design (CAD) are mechanical (designing objects for 
manufacturing); architectural (designing buildings); and schematic capture (designing circuits and 
schematics). 

✓ CAD drawings are object-oriented — their components are stored as individual objects, such as 
circles and boxes, rather than as bitmaps. 

✓ CAD programs make creating complex drawings easier by providing powerful geometric drawing 
tools, precise measuring and positioning features, and libraries that store often-used symbols for 
quick recall. 

✓ To speed up the process of redrawing complex images, some CAD programs can use a vector 
accelerator board such as the Radius QuickCAD board. 

✓ CAD output is most commonly pen plotters. Most Mac CAD packages support stroke fonts for quicker 
labeling on plotters. Laser and dot-matrix output is used mainly for quick proofs. 

✓ The Mac won't replace dedicated CAD workstations for all tasks, but they can lighten the load by taking 
over the simpler jobs. 




Chapter 17 

Multimedia 




In This Chapter: 

✓ The different levels of sophistication of multimedia. 

✓ A look at interactive versus passive multimedia. 

✓ Details on multimedia's potential as an educational tool. 

✓ The hardware and software components involved in multimedia. 

✓ An analysis of the possible roles multimedia will play in the future. 



M ultimedia is many things — literally and figuratively. Literally, multimedia 
is the integration of more than one communications medium. It’s the use 
of words, sounds, and still and moving pictures to convey ideas, sell products, 
educate, and entenain. It’s built around tlie premise tliat anything words c'^m do, 
words, sounds, and pictures can do better. The more, the media. 

Figuratively, what multimedia is depends on w-ho you talk to. Some say it’s the 
future of computing, a harbinger of an era when computer will convey informa- 
tion using sound and motion its well as text and static images, and when television 
will become more interactive and less passive. Some say multimedia is the future 
of communication itself, the ideal way of conveying the complex ideas and 
concepts of the tw-enty-first century'. 

But othera say multimedia represents the victory' of television over literature, 
the uiumph of sound bites and flashy visuals over the slow-moving but more 
thought-provoking printed word. Multimedia, they say, is just one more techno- 
logical diversion for a society addicted to entertainment and distracted by trivia. 

Multimedia is many things — it can be all these things. Multimedia brims with 
potential and the potential for misuse. Multimedia can also be technically complex 
and, in its most advanced forms, quite expensive. In this chapter, I’ll explore the 
world of multimedia, spotlighting some way's in w'hich it’s used as w^ell as the 
components that form a complete system. 
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The Multi Levels of Multimedia 



At iLs most basic level, multimedia might involve jazzing up a slide presentation 
with background music or namuion. This kind of multimedia dex^sn’t require a 
great deal of equipment or technical expertise. You can create title slides and 
other visuals using a i:)resentiition program such as Aldus Persuasion or Microsoft 
PowerPoint, and then use a stereo cassette deck to record and play the 
soundtrack. Not long ago, the combination of soundtrack and visuals was about all 
there was to multimedia. 



Today, multimedia generally means using an program such as 

Hypei*Card or MacroMind Director to create a [production and play it back. Using 
such a [Program allows a production to have animation, such as bullet chart items 
that slide onto the screen, and flashy transiiiom, such as dissolves and fade-outs 
between visuals. Creating a presentation that u.ses these basic visual tricks isn’t 
difficult, but the results can be livelier and more engaging than a simple slide 
show. 



A more advanced level of multimedia might involve using animation sequences 
that illustrate complex concepts, such as how a steam engine works or how^ heart 
valves operate. At this level, your role as producer becomes more demanding. 
Designing and executing a complex animated sequence requires artistic skills and 
some know'ledge of animation techniques. It also requires software with more 
advanced animation features than HyperCard’s — more about that later. 

A sophisticated multimedia production might also incorporate digitized 
images captured from a video camera or videocassette recorder. A corporate 
presentation might include shots of the new factoiy; a medical tutorial might 
show images captured from a videorape of a suipcal operation. For this, you’ll 
need additional hardware as well as some knowledge of video and lighting 
techniques. 

'Flien there’s sound, which authoring programs support in a few ways. They 
c'an play back short sound passages you record directly into the Mac using an add- 
on such as Farallon Computing’s MacRecorder or using the recording circuitry' 
built into the Mac LC and Ilsi. So, your animated heart can Ipcat to the sound of a 
recorded heart, and the animated steam engine can chug as a locomotive sound 
play's. Authoring [programs can also control electronic synthesizers and CD-ROM 
players, w'hich can store hundreds of megabytes of data as well as CD-quality' 
audio. Thus, a corporate presentation can play to the sound of CD-quality 
background music, or a music tutorial can display text on the screen while a 
piece plays. 
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Passive versus Active 

Multimedia productions can be linear affairs — watched from start to finish, 
like a slide show or a TV program. But the most significant aspect of Mac multime- 
dia — and the thing that gets its evangelists and doomsayers so excited — is 
hUeractivity. The most advanced multimedia productions are non-linear and 
interactive. lastead of passively sitting through them from beginning to end, you 
use the Mac to interact with them, setting your own pace and branching to 
different topics and areas ^is they interest you. With interactive multimedia, the 
Mac and programs like HyperCard become more than devices that present various 
media — they become tools for navigating through the media themselves. 

The primary' tools of multimedia navigation are on-screen buttons and 
other hot areas that, when clicked, take you to other screens, display windows 
containing additional information, or play sounds — or even video sequences. 
Yes, interactive multimedia often makes use of yet another piece of hardware, 
a videodisc player, whose discs look like a cross between a phonograph album 
and a compact disc. 

Videodiscs and interactive multimedia complement each other beautifully, 
primarily because, unlike a videocas.sette, a videodisc is a medium. 

One side of a videodisc contains 54,000 numbered ffwnes, and a player under the 
Mac’s control can skip to any one of them almost instantly. Tlie player can play 
frames continuously to show up to 30 minutes of moving footage, or freeze on any 
one frame to show* a still. Thus, a multimedia production can include moving and 
still pictures stored on tlie same videodisc — along with up to 30 minutes of tw'o- 
channel audio per side. Tliose two audio channels can be used for stereo, or they 
can be used separately to hold, for example, narration in two languages. 




Multimedia in Education 

Clearly, interactive multimedia has tremendous potential as an educational 
tool. Nowhere is this better illustmted than in a series of videodisc packages 
prcxluced by ABC News Interactive and Opticrtl Data Corporation. In the Martin 
Luther King Jr. package, you use HyperCard to explore a videodisc brimming with 
footage of civil rights protests, vintage news reports, and King’s sj^eeches, as well 
as still photographs, maps, and charts (see the figure ‘Interactive Histon^”). You 
can watch the entire “I Have a Dream” speech while reading King’s prepared text 
on the Mac’s screen — and you can see where, half-way dirough, he diverged 
from the prepared text to capture the attention of millions. Other ABC News 
Interactive presentations include The ‘88 Vote, In the Holy Hind, The Great 
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Martin Luther King Jr. 



Cl Ted Koppel 

Overview 



Memphis and the 
Assassination 



Personal Pro file 



The Battle for 
Justice 



ili-viiEiialillSHB 



interactive History 
Three cards from the 
HyperCard stack that 
controls ABC News 
Interactive's Martin 
Luther King Jr. 
program. Clicking a 
topic (top) displays a 
card containing a 
timeline (middle). 
Clicking a subject on 
the timeline displays a 
card (bottom) with 
descriptive text and 
buttons that display 
accompanying visuals 
from the videodisc. 
Another click displays 
definitions of any 
terms or biographies 
of any names that 
appear in boldface. 




1968 : 

Mem 



D Ted Koppel 

Overview 



Strike begins 
Prote^ 



The Assassination 

Civil Rights Act 

Final speech Strike ends 

Fmieral 







Memphis: g 

King supports sanitation workers strike 
In early March 1968 James Lawson . chairman of the Community 
on the Move for Equality . invited King to come to Memphis. 
Tennessee, to support the black sanitation workers' strike. King 
arrived March 28. to lead a protest march to dly hall Shortly 
after the march began, turmoil erupted at the back of the column 
and the situation deteriorated Into a riot. Stores were looted and 
more than 200 people were arrested. One black youth was killed 
by police, King was strongly criticized In the newspapers. The 
Memphis Commercial Appeal accused King of fleeing the melee 
Instead of trying to stop it. that "King's pose as leader of a non- 
violent movement has been shattered." 

Still; Newspaper — ''Guardsmen Back Riot Curfew" 
g~B File video: King marching with strikers 



i O 
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Quake of ‘89, and AIDS. The state of Florida recently decided to distribute the 
latter package along with videodisc players to all its schools. 

Each package in die ABC News Interactive series also includes a “documen- 
tary^ maker” with which students can assemble their own documentaries Ixused 
on the videodisc’s images and news footage. It’s this feature that also raises red 
flags among interactive multimedia critics, who wonder, Are students learning 
about Martin Luther King Jr. or are they learning how to produce TV documen- 
taries and splice sound bites? Are they learning about AIDS? Or are diey 
learning that “learning can take the form of an entertainment, and ought to," in 
the words of professor and media critic Neil Postman, author of A??itising 
Ourselves to Death: Public Discourse in the Age of Show Business (Penguin, 
1985). 

Another example of interactive instaictional media is W^amer New Media’s 
Audio Notes series, which use CD-ROM discs and HyperCard to allow you to listen 
to and learn about music. One three-disc package presenLs Mozart’s opera The 
Magic Flute, a one-disc package called 77je String Quartet pvQStnis a Beethoven 
string quartet. As the latter plays, you can use an accompanying HyperCard stack 
to view any of several measure-by-measure commentaries on the music, each 
assuming different levels of musical knowledge (see the figure “Listen and Learn" 
on the next page). Other parts of the stack contain biograj^hical information 
on Beethoven and additional tutorials on music theory^ In The Voyager 
Company’s ^or Stravinsk)\‘ The Rite of Spring a UCL\ music professor 
provides real-time analysis and commentary' as the ballet plays. VHiether you’re a 
music student or a casual listener, a few minutes witli any of these products will 
give you a new appreciation for the music — and for the potential of interactive 
multimedia. 

Optical Data Corporation produces packages that teachers can use out-of-the- 
box or as toolkits for creating their own instmctional materials. The Pianetscapes 
package, for example, contains a videodisc laden with images of planets taken by 
the Voyager spacecraft, of Nordi America taken by Landsat satellites, and of space 
shuttle missions and components. Accompanying stacks let you browse the 
Voy'ager images, view Landsat images by clicking on a map, and learn about the 
space shuttle. You Gin also create your own stacks that use the videodisc images. 

To give educators a hands-on overview of interactive multimedia’s potential 
— and to allow them to create their own multimedia materials — researchei*s 
at Apple’s Multimedia bib spent tw'O years developing a package called llie 
Visual Almanac. It comprises a CD-ROM containing 25MB of HyperCard stacks 
and digital audio; a workbook; and a videtxlisc laden with 7500 sounds and 
moving and still images — what the workbook not-so-humbly calls “the biisic 
audiovisual vernacular of our culture." The HyperCard stacks include 14 
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Listen and Learn 

Warner New Media's 
The String Quartet lets 
you listen to a digitally 
recorded Beethoven 
string quartet playing 
on a CD-ROM drive 
while reading on- 
screen text in any of 
several levels, each 
assuming more 
musical knowledge 
than the last. Level 1 
(top) Is for listeners 
with little musical 
knowledge; level 4 
(bottom) analysis the 
structure of the 
currently playing 
segment. In the upper- 
right corner, a counter 
displays elapsed time 
as the music plays. 





rn2l3l4i 5 i Exploring The Music - Movement 1 



Theory Vs. F act ^ , ^ , 

Images Of Beetlioven The String Quartet j 1;^ 



Here are some ideas to think about as you 
listen: 

• How do the instruments sound? Are 
Uiey mellow? Screechy? Song-like? 

•Is the music slow or fast? 

•Is it loud or soft? 

•Ai'e tliere breaks in the music, or does it flow 
continuously? 

•Does tlie music imply a mood? Is it joyful 
music? Angry? Impatient? Wistful? 
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Cello 



Violin I 



V olin I 



Key: C# Minor 
Meter: Alla Breve 



Form: Fugue 

Episode 2 



suidcni aciivitie.s in science, ihe arts, social studies, and mathematics. 'Iliere’s 
also a “composition workspace"’ that lets yoti search for images and sounds 
based on kewords you type, and then assemble them into slacks. The Visual 
Almanac was previously available to educ'ators on an award basis only, but now 
it’s available to anyone for only $100 from the Optical Data Coiporation (800/ 
524-2481 or 908/668-0022). It’s the best inuxKluction yotfll find to the educa- 
tional applications — and implications — of interactive multimedia. 
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MOLTIMEDIATOTHEMAC!! 



Speakers 




TV monitor 
(Video ovoriavl 



recorder 



CD-ROM drive 



Scanner 



video 



cassette 



Video disk 



. Amplifier 



Digitizer or 
frame grabber 



Authoring, 

animation 

software; 

HyperCard 

stacks 



MIDI instmment(s) 



A complete Macintosh multimedia system might make use of the components shown here; a scanner, video 
digitizer, and frame grabber for importing images; a CD-ROM drive, MIDI instrument(s), and amplification 
system for high-quality audio; a videodisc player for showing still and moving images on a television monitor; 
and a Macintosh running authoring software such as HyperCard. 




Of course, interactive multimedia has applications beyond the classroom. 
Interactive information kiosks in airports, shopping malls, or trade show floors 
can provide directories and profiles of cities, stores, or exliibitors. Interactive 
presentations can spotlight a concejTt, company, or product in a more 
engaging way. Interactive museum exhibits can enliven potentially dr\^ 
subjects. In San Francisco’s Exploratorium, you can fly over the Bay Area, 
viewing aerial fcxrtage and setting your own course using a trackball. 



A Closer Look at the Pieces 

I’ve mentioned in passing many of the sofhv'are and hardware components 
involved in multimedia. I’he figure “Multimedia to the Macs” illustrates how 
they interrelate. Here’s a closer look at the pieces and a partial list of products 
from each category'. 

❖ Authoring The key player in multimedia, authoring softw^are is the stage that 
leLs you direct your pnxluction s Ciust of audio and visual characters. HyperCard 
is the most popular authoring program; its relatively easy-to-learn program- 
ming language, HyperTalk, lets you creiite simple animations and establish 
links between on-screen hot spots and other cards. Silicon Beach’s SuperCard 
is more sophisticated, with better color support and the ability to create stand- 
alone applications, which you can distribute to people who don’t have 
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SuperCard. Spinnaker Software’s Plus offers similar features and is also available 
for IBM PCs. You can move Plus productions between Macs and PCs. 

More specialized authoring programs include Farallon Computing’s 
MediaTracks, MacroMind Director, and Authorw'iire’s Authorware Professional. 
MediaTracks lets you produce Macintosh training materials by recording screen 
acti\1ty and then adding graphics and digitized sounds and on-screen naviga- 
tion buttons. MacroMind Director began life as an animation program, but 
version 2.0 adds a HyperTalk-like language, Lingo, that lets you create interac- 
tive animations containing navigation buttons. Director includes a “player” 
application that lets others use your prcxluctions without having to own 
Director. Authorware Professional is a high-end ($8050) authoring {package that 
provides sophisticated animation features and leLs you aeate interactive 
productions without programming by drawing links between the production’s 
componenLs. Authorware also provides training, customizing, and production 
services for its clients. 



❖ Animation programs In addition to Director and Authorw'are, there’s 
Bright Star Technologv^’s interFace, which, <ts we saw in Chapter 12, lets you 
create “talking heads” whose mouths move and facial expressions change as 
digitized speech comes from the Mac’s speaker. Electronic Arcs’ Studio/1 Ls a 
monochrome paint program that lets you create simple black-and-white 
animations that you can play back within HyperCard and other authoring 
programs. 3-D drawing packages such as Silicon Beach’s Super3D and 
Paracomp’s Swivel 3D can create 3-D animations that you can play back 
within authoring programs. A high-end animation program, Linker Systems’ 
Animation Stand, includes 3-D drawing features, a programming language, 
and compatibility’ with high-end animation hardw'are such as Diaquest’s 
DQ-Animaq, a Mac II board that can control j^rofessional video recorders on 
a finame-by-frame basis. 

❖ Video hardwaw Multimedia can make use of every' category' of video hard- 
w'are. For recording a presentation on video tape, you might use a board that 
outputs y\73LT video, such as tliose from RasterOps, Mass Microsystems, and 
Radius, to name just a few of the fimis that offer such hardware. For c'apturing 
video images from camcorders, videodiscs or VCRs, you might use digitizer 
such as Koala’s MacVision. For faster digitizing (MacVision takes several 
seconds to capture an image), use a board vvith/ir7/;/6’^/»^&'/- features such as 
RasterOps’ FrameGrabber 32iNC, Orange Micro’s Personal Vision, Workstation 
Technologies’ Moonraker, or Mass Microsystems’ ColorSpace Hi (see the figure 
“Digitizing Video”). 

VCich boards such as Aap[)s’ DigiVideo and Radius’ RadiusTV, you can display 
video from VCRs, videodiscs, or TV stations in a Mac window'. To combine 
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Digitizing Video 

Some desktop video 
hardware allows you to 
display television 
images in a Mac 
v;indow. Shown here: 
the Video Digitizer desk 
accessory that 
accompanies Mass 
Microsystems' 
ColorSpace Hi and FX 
boards. Frame grabber 
boards are usually 
expensive: a more- 
affordable (but slower) 
alternative is Koala's 
MacVision. 
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Macintosh-generated graphics and text with a video source, youil need video 
overlay haixlware such as Mass Microsystems’ Coloi*Space Ili, Truevision’s 
NuVisia+, or Computer Friends’ TV Producer Pro. 

Then there are VCRs and videodisc players. NEC Technologies’ PC-VCR is an 
S-VHS videocassette recorder tliat you can attach to the Mac and control much 
like a videodisc player. Vl-IS videorassettes cost far less to produce in small 
quantities thiin videodiscs, so a PC-VCR could be an economical alternative for 
an organization that produces its own video materials. The drawback: The 
videocassette isn’t a random-access medium; it can take as long as 2!/2 minutes 
to locate a given point on the tape. As for videodisc players, Pioneer and Sony 
make the largest iissoiiment of players that provide RS-232C serial intetfaces 
that you can connect to the Mac. 

❖ Audio Fve discussed CD-ROM playei*s and entr\‘-level recording hardware such 
as Farallon’s MacRecorder. To record and jolay back CD-quality audio, you’ll 
need Digidesign’s Audiomedia board. Throw in a big, kust hard disk, too, 
because CD-quality stereo requires 20MB of disk space per minute. As an 
alternative, use a MIDI interface to connect your Mac to one or more MIDI 
s^Tithesizers and play Irack MIDI sequence files, which use a small fraction of 
the space. You might also consider Digidesign's MacProteus board, a version of 
E-mu Systems’ remarkable Proteus MIDI instrument that you can plug into a 
Mac II. And if you don’t want to write original music. Passport Design’s Music 
Data Company sells hundreds of prerecorded MIDI sequences. See Chapter 11 
for more details on MIDI and .MIDI gear. 
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The Pieces are Here — 

Can You Afford Them? 

It’s obvious that going for broke in intemctive multimedia can mean going 
broke. Indeed, until the prices of its v-arious pieces come down — or until a new 
genenition of televisions is intrcxluced that incoiporate some of the pieces — 
full-blown interactive multimedia will remain confined to corporations and 
educational institutions for some time to come. 

But the larger i.ssue is the impact that interactive multimedia will have on 
schools and students. The workbook that accompanies Apple’s The Visual 
Almanac waxes about how “histoiy comes alive when you can hear the voices of 
the past and see the world’s leaders at significant moments.” Will seeing a clip of 
rock-throwing Palestinians really help students understand the roots of the Arab- 
Israeli conflict? W'Tiat about the histoiy that took place before the inventions of 
sound recording and photography? And what about disciplines that don’t benefit 
from computer graphics and old news clips, such as literature? How can students 
concentrate in an expository^ writing class when they know they’ll be flydng around 
the solar system or watching Ted Koppel in their next period? After a few years of 
non-linear, TV-based education, will they be able to concentrate at all? 

Smart eduauoi^s and cuniculum planners should definitely be in on the ground 
floor of interactive multimedia — not only to prepare for what appear to be 
tomorrow’s teaching techniques, but to shape those techniques into being more 
than technological diversions. To paraphrase Neil Postman, instead of asking. How 
can we use television and the computer to control education? they should ask. 
How Gin we use education to control television and the computer? 




Summaty: 
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✓ Multimedia is the use of words, sounds, and still and moving pictures to convey ideas, sell 
products, educate and entertain. 



✓ At its most basic level, multimedia might involve adding background narration or music to a slide 
presentation. More advanced levels of multimedia might involve using animation sequences to 
illustrate complex concepts. 



✓ The most advanced multimedia productions are interactive — you use the Mac to interact with them, 
setting your own pace and branching to different topics and areas as they interest you. 

✓ Listening to your favorite classical composer's music on the Mac while viewing measure-by- 
measure commentaries on it is but one way in which multimedia's tremendous educational 
potential can be exploited. 

✓ The key player in multimedia is authoring software, the stage that lets you direct your production's 
cast of audio and visual characters. 



✓ Multimedia can make use of every category of video hardware. For recording a presentation on 
video tape, you might use a board that outputs NTSC video; for capturing video images from 
camcorders, videodiscs, or VCRs, you might use a digitizer; and to combine Macintosh-generated 
graphics and text with a video source, you'll need video overlay hardware. 
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Chapter 18 

Desktop Video 



In This Chapter: 

✓ A look at why you might want to record Mac screens. 

✓ The difference between Mac video and TV signals. 

✓ An introduction to the Macintosh II Video Card utility. 

✓ How the Macintosh II Video Card can be used for economical desktop video. 

✓ Getting rid of the horizontal line: Apple's VideoSync utility. 



W hat looks like a television, but isn’t? A computer screen. On the surface, 
the Mac’s screen seems similar to a television set’s — it uses a video tube 
that you definitely do not want to break, and it creates images by drawing 
hundreds of narrow horizontal lines. But beyond diat, the Mac and a TV set take 
very' different approaches to creating images. Normally, you don’t need to vvorry^ 
about diese differences. Your Mac and your TV lead separate lives, with little in 
common between them. 

But then the day comes when, for reasons I’ll describe shortly, you would like 
to \ddeotape what you see on the Mac’s screen. It’s then that the differences 
bet\^^een Macintosh video and bvadcast video become critical. 

In the last chapter, we looked at some of the desktop video hardware that’s 
often used in multimedia applications: frame gi'abloei's and video cards that can 
output NTSC video, superimpose Mac graphics over live or taped video, and show 
television images in a Macintosh window. In this chapter, I’ll explain some of the 
technical differences between Mac video and broadcast video, and I’ll let you in on 
tw^o of the best-kept secrets in the Macintosh world: tw^o Apple utilities — one 
free, one that costs only $35 — that let you videotape the Mac’s screen. 

The free utility lets you attach a standard Macintosh II Video Card directly to a 
video recorder using a simple cable, which you can make yourself or have a IV 
technician make for you. The results aren’t 100 percent broadcast qimltty, as they 
say in TV, but they’re quite close. The second utility^ modifies the output of a Mac’s 
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video circuitry' to enable you to videotape the scrcen by pointing a video 
camera at it. Both are w'onderful wnys to tr>' your hand at videotaping Mac 
images and to laim a bit about how television works. 



Why Mac TV? 

Before we look at the hows and whats of recording Mac screens, it might be 
useful to spotlight the whys. Here are some project ideas to stimulate the TV 
prcxlucer within you. 



❖ Record a presentation. Perhaps you’d like your employees in the field to see 
that presentation you gave to the home office. Create your visuals using a 
presentation program such as Microsoft PowerPoint or Aldus Persuasion, and 
then use the program’s slide-show' feature to advance through the visuals wiiile 
videotaping them. Because you’re recording directly from the Mac, you’ll get 
belter quality than if you just aimed a video camera at the screen and podium. 
You can also record your speech by attaching a microphone or public address 
sv'siem to the video recorder. This technique c'^an also help you fine-tune your 
presentation — and your presenuuion skills. 

❖ Record animation. As we saw in Chapter 12, prcxlucts like MacroMind Director 
and Apple’s HyperCard allow artists to create impressive computer animations. 
If you’re one of these digital Disneys, you can videotape your effons and not 
have to fire up a Mac to show them off. Other pluses: you can see your work on 
a larger screen and add a sound track. And you can create a longer animation 
than would otherwise fit in memoty or on disk by creating it in several sections 
and then videotaping each section in turn, jrausing the video recorder w'hile 
loading each one. 

❖ Create a training video. Perhaps your comjiany uses custom-developed 
Macintosh software, or maybe you’d like to eduaite new^ employees on the fine 
points of your electronic-mail system or netw'ork file sender. By videotaping 
your ow'n software or system in action, you can create a custom training video 
that reflects exactly how your company or depanment uses the Macintosh. 

❖ Record Macintosh demonstrations. A schoc^l in I-os Angeles videotapes the 
HyperCard slacks that students create so they can show' their efforts to parenLs. 
Indeed, videotaping the Mac is an ideal way to show someone else w'hat it can 
do. Just ask Apple, Microsoft, Adobe Systems, and Letraset. They’re among the 
firms that have produced video demonstrations of their products in action. 




❖ Create a promotional video. By mixing vidcoui(x^d footage of live action with 
static or animated visuals created on the Mac, you c'an aeate a promotional 
video that can run in stores or be sent to prospective customers. Some 
advice: if you don’t have any TV production exfx^rience, you might want 
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to consult with someone who does. An amateurish promotional video may 
do more harm than good. 

❖ Create titles for home videos. Let’s be honest — this is really want we want 
to do with our Macs and video recorders, isn’t it.^ And why not? Titles can 
lend a finishing touch to a home video, and they can be fun. Some video 
cameras have built-in titling features, but they’re often hard to use and their 
npefaces aren’t nearly as attractive as the Mac’s. One catch: you can’t 
su[:>erimpose a Mac-generated title over a videotaped image without 
specialized hardware, which I’ll describe shortly. 

❖ Set up an emergency monitor. If you attach a Mac to a video recorder that’s 
attached to a TV set, you can use the W as a Mac monitor. The results aren’t 
great — you wouldn't want to use a TV as a monitor for very' long — but they 
might be good enough to get you through an emergency if your main monitor 
breaks. 




TV Technicalities 

So there are several good reasons to put the Mac on TV. But wiiy can’t you 
just aim a video camera at the Mac’s screen? 

Actually, you can, but you may be disappointed by the results. For one 
thing, you’re likely to pick up glare or reflections from the screen. For another, 
your videotape will have a fuzzy, out-of-focus appearance, even if you’re 
extremely careful about positioning the camera. Wot:st of all, because of 
technical differences tetw'een Mac video and TV, your videotape will have a 
horizontal line running through it every^ few seconds. The bottom line: you’ll 
get the cleanest recording of the Mac’s screen when you attach the Mac 
directly to a video recorder. 

To unite a Mac and video recorder, y^ou need to attach the Mac video 
board’s video-output connector to the video recorder’s video-input connector. 
You also need to be sure that the Mac is sending a signal that the video 
recorder can receive. And that’s wiien you encounter the differences between 
Mac video and W. 

The first of these differences concerns those horizontal scwi lines that form 
video images. On all video tulles, these lines are formed by an electron gnn (or, 
with most color monitors, three electron guns) within the video tube. Tlie gun 
fires a stream of electrons at the tube’s inner surface, causing its phosphor coating 
to glow briefly. 
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On a Mac 11 with AjDpIe’s sianclarcl Maciniosli II Video Qird, there are 480 
horizontal scan lines, and they’re painted one at a time, from left to right, from 
the top of the screen to the bottom. One complete set of scan lines is a frame. 
I1ie Macintosh II Video Card repaints the entire frame 66.67 times per second 
(which translates into a frame rate of 66.67Hz). 



By contrast, American television uses 512 horizontal scan lines, painted in a 
veiy dilTerent manner. Instead of painting one frame’s worth of scan lines from 
top to bottom, a TV set paints them in two separate passes, qx fields. First, all the 
odd-numbered lines are .scanned, and then all the even-numtered lines are 
scanned. Each field is painted 30 limes per second, giving brojidcast video a frame 
rate of 30Hz. Tlianks to peisistence of visiori — the siime phenomenon that 
makes movies appear to move — we see the two fields as one image. 'Fliis two- 
fields-per-frame approach is called interlaced rideo. The Mac’s approach of 
painting all the sc'an lines in one pass is called noninterlaced \ix\to. 

Mac video and iV also handle color differently. In die Mac, the signals for red, 
green, and blue — the primary' additive colors from which all colors are created — 
each travel on a .separate wire. Other w'ires carry* sy'nchronization, ox Si7ic, signals. 
This approach is allied R6B\\x\co. 

In the IV world, the red, green, and blue signals are merged with the .sync 
signals into a composite signal that’s technically simpler but lacks the sharpness 
and clarity of RGB video. The rules that descrilie the format of a composite 
broadcast video signal were developed about 30 years ago by the National 
Television System Committee, or NTSC. Broadcast video is often referred to as 
NTSC video, or by the name of the standard it.self, RS170. 



Lowering Your Video Standards 

So in many ways, an NTSC signal is technically inferior to a color Mac’s video 
signal. That’s to lie expected, given the less-demanding nature of television — a 
TV image doesn’t have to be shaip enough to display small text that’s legible at 
ann’s length. To record a video signal directly from the Mac, we need, in essence, 
to tell the Mac to lower its standards. 

Hardware add-ons such as Ma.ss Microsystems’ ColorSpace Hi (for the Mac II 
family) and ColorSpace Plu.s/SE (for the Plus and SE) do this by outputting a true 
NTSC video signal. Often such products also include a feature that lets 
you su|ierimpose a Mac video image over an existing video image. VCiien you see 
an announcer’s name appear at the Ixittom of the screen as he or she speaks, 
you’re .seeing genlocking in action. 
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But specialized \ideo hardware stans at about a thousand dollars and goes 
way up from there. It’s hard to justify such an expenditure if you do desktop 
video only occ'asionally. 

That's where the Macintosh II Video Card Utilit)- comes in. If you have the 
original Macintosh II Video Card — the first color video card Apple released for 
the Mac — you can get reasonably good results with no additional hardware, 
except the cable. Alas, the utility doesn’t work with the built-in video circuitn^ of 
the Ilci, LC, or Ilsi, nor does it work with the three new video boards Apple 
unveiled in 1990: the Macintosh Display Card 4*8, 8*24, and 8*24GC. 



How the Video Card Utility V\/orks 

Tlie Apple video utilit)' relies on die Macintosh II Video Card’s ability to be 
reprogrammed to put out a different kind of video signal. ITie utility is a .system 
extension (an INIT) that reprograms the video board to output a signal that’s very' 
close to the NTSC standard. The signal isn’t completely NTSC<ompatible, say's 
Jack Palevich, the utility'’s creator, because “the video card isn’t infinitely program- 
mable.” Because he couldn’t completely reprogram the board, Palevich was forced 
to “round off’ certain aspects of die modified video signal and, as a result, some 
video ecjuipment may not be able to receive the signal perfecdy. I had no prob- 
lems tuning in the Mac’s signal on a Sony VCR. If you have problems, you may 
be able to resolve them by adjusting the video recorder’s fine-tuning controls. 

The utility' supports each of the Mac II Video Card’s modes (2, 4, 16, or 256 
grey shades or colors), but in black and white only. So, you can record grey- 
.scale images or use the fade-in and -out effects of programs like MacroMind 
Director, but you can’t record in color. 

Wliether you use Apple’s video utilities or a sophisticated desktop video 
board, one of the most serious problems with recording Mac screens is that 
any horizontal lines that are 1 pixel wide — like the lines in the title liar of a 
Mac window — flicker like a 1930s canoon. This distracting flicker occurs 
Ix^cause of the NTSC standard’s interlaced approach — a horizontal line that’s 
one sc'an line wide will appear in only one of the two fields that make up each 
fnmie. Thus, the line flashes on and off 30 times per second. 

The Apple video utility fixes this by providing a JUckerJilte)\ a software 
routine in which each .scan line is evaluated and averaged with lines adjacent to 
it. This is similar to the Apple Convolution feature built into Apple’s latest 
video boards (described in Chapter 38). 'Hie Apple Convolution routine w'as 
based on the flicker filter In this free and humble utility. 
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But filtering flicker isn’t free — it uses 48K of memor\' and slows the Mac by 20 
to 40 percent. Pull-down menus become ooze<lown menus. Animations run in 
slow motion, although you can often adjust for that by playing the animation back 
faster. (This performance penalty doesn’t apply to Apple’s new video boards.) 

Using the Video Card Utility 

The Apple video utility includes several pages of clearly written documenta- 
tion, so I won’t descrite how to get it up and mnning here. I will, however, 
describe what you need to use it and provide some tips gleaned from my own 
ex|3criments. The utility itself is available for downloading from CompuServe and 
America Online. It should also be available through user groups. Keep in mind 
that the utility^ is unsupported, though. Apple, your local dealer, Macworld, and 
IDG Books are not responsible for, or obligated to help you with, any pmblems 
you have. 

Besides the Mac II 
Video Card, you need 
System 6.0.3 or a later 
version, along with the 
32-Bit QuickDraw and 
Monitors files that 
accompany those 
versions. You’ll also 
need to make a 
simple cable (see 
the figure “Making 
the Connection”). 

You may need to flick 
a switch on y^our video 
recorder to tell it that 
video is coming from the 
video-input connector, 
not the video recorder’s 
built-in T\^ tuner. On my 
Sony VCR, for example, 

I move a s\^itch labeled 
Input Select from the 
Tuner to the Une 
position. Check your 
recorder’s manual 
for details. 



MAKING THE CONNECTION 




To attach the Macintosh II Video Card to a video recorder, construct a cable as 
shown here. The Macintosh end of the cable requires a male DB-15 connector. 
Many video recorders use a female RCA phono plug for their video inputs; in 
such cases, the recorder end of the cable should use a male RCA phono plug. 
You can use a shielded audio cable as a starting point for your cable, cutting 
the plug from one end and attaching the wires to the DB-15. The center wire of 
the cable attaches to pin 5, while the outer shield wire attaches to pin 6. 
Caution: You can damage your Macintosh and your video equipment by 
constructing the cable Improperly. Consider having a video technician 
construct the cable for you. 





Video Boundaries 

Because of overscan, not 
all of the Mac's screen 
will fit on a television 
screen. Of the Mac's 
standard 480 horizontal 
lines, only about 360 
appear on a TV screen. 
For this reason, avoid 
using the outer 15 percent 
or so of the screen, 
positioning your titles and 
y graphics within the rough 
boundaries shov/n here. 

Note that when you 
activate the Apple video 
utility's flicker filter, the 
utility shrinks the Mac ll's 
screen so it has the same 
dimensions as a compact 
Mac's -512 by 342 
pixels. This allows you to 
videotape a full Mac 
screen — handy if you're 
taping a Mac training 
video or HyperCard stack. 
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To record sound coming from ilie Mac, aiiach its audio-output jack to the 
video recorder’s audioinput jack. (For details on connecting the xVIac’s sound 
jack to other audio devices, sec Chapter 32.) You can also record sound from a 
different source — such as a public-address system or stereo — by connecting 
the sound source’s line-output jack to your video recorder’s line-input jack. 

'Ic) cremate titles for a video, consider using a jxiint program (I used PixelPaint 
2.0) that lets you hide the menu bar and its tool palettes. Another gocxl choice 
would be AdolTe Photoshop or another program that creates afiii-ciliciseci 
.screen fonts — ones whose jaggies are smoothed through the use of subtle 
shading. Create the title using the pmgranrs text-editing tools, and then hide its 
menu bar and tool palettes iTefore recording the title. 

15ecause of a television industry' practice called oref'sean, in which the image 
projected onto a television’s video iuItc is larger than will fit, the outer edges of 
the Mac’s screen won't appear on the television or videotape (see the figure 
‘'Video Boundaiies”). So it’s best to design the title to occupy the center of the 
Mac’s display — although you still may need to adjust the position of the text 
after you’ve connected the Mac to the VCR and iV. 

Most commei'cial desktop video products compensate for overscan. Also, 
when you activate the llicker filter in the free Apple video utility, the utility 
shrinks the .Mac IPs screen so it has the same dimensions as a comjxict Mac’s — 
512 horizontal pixels by 342 veiiical pixels. 'Phis allows you to videotape a full 
Mac .screen, which is especially u.seful if you’re taj:)ing a training video or 
HyperCard stack. 
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Overscan was born in television’s early days, when the image on a picture 
tube would gradually shrink as die tube aged. Today’s picture tubes don’t 
suffer from this (law, but overscan remains, partly to accommodate the elderly 
televisions still among us and partly because television manufacturers would 
rather fill an entire screen than have a black border around its image. On the 
other hand, computer monitors wuier'sccm — they project an image smaller 
than the tube’s surface in order to show ever^^ precious pixel. 



Designing for Television 

To learn about the unique requirenfients of television 
graphic design, I talked with Anne Healy, graphic artist 
for NBC's "Late Night with David Letterman." Her 
advice: Keep it simple. "On television, everything looks 
soft," she says. "There's no real accuracy because of 
the [limited] resolution." 

Some specific tips: 

❖ Avo/d thin lines. Lines that are one scan line wide 
will flicker badly, and even lines that are two scan 
lines wide tend to break up. Use horizontal lines that 
are an even number of pixels (2, 4, 6, 8) high. 

❖ Avoid tightly spaced parallel lines, small boxes, and 
tight concentric circles. All three are prone to flicker 
because they conflict with the TV's scan lines. Make 
them heavier and space them farther apart than you 
might for a printed graphic. Think of stock market 
graphs you see on the news: they're often superim- 
posed over a grid, but the grid boxes are large. Healy 
recommends a minimum box size of 1 square inch, 
as seen on a 19-inch television. 

❖ Avoid lightweight fonts such as Helvetica Light or 
Univers 45. Serif typefaces are also risky in small 
sizes because the serifs tend to become blurred and 
hard to see. Bodoni, for example, doesn't work well 
in small sizes because the serifs and thin portions of 
characters are too thin. Times and Caslon don't 
always work well, either. Century Schoolbook is 
better, because its thins aren't very thin. 



❖ Don't space characters too tightly. Avoid excessively 
close kerning. The edges of characters "bloom" 
when televised, so the characters appear closer 
together than they really are. To compensate, space 
characters so that they look a bit too loose on the 
Mac's monitor. 

❖ Choose colors carefully. As a general rule, combine 
colors that are very different, like a light blue and a 
dark red, not a medium red and a medium blue. 
"Once I used a full range of pastel colors," Healy 
says, "and they all ended up looking the same." Also, 
avoid colors that are too hot, like hot pink or lemon 
yellow. If you want yellow, use a more golden 
yellow. If a color is too hot, it can bleed past its 
borders or appear to vibrate. 

❖ For titles that will not be superimposed over an 
image, use a black background and white or colored 
text. Black or colored text on a white background is 
rarely used in television — for the same reason that 
it's rarely used in presentation graphics: an all-white 
background tends to be too glaring and harsh. 

❖ For titles that will be superimposed over an image, 
keep the text simple. Use a font such as Univers 65 
or Helvetica Medium — and choose a color that will 
allow the text to be visible over the background. 

Don't use white text, for example. If the background 
is a snow-covered ski slope. ESI 
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And that biings up the issue of designing titles for television, whose 
technical limitations impose some restrictions on graphic designers. You’ll find 
some tips from a professional in the sidebar “Designing for Television.” 




Apple's VideoSync Utility 

Apple’s VideoSync utility is designed to let you videotape directly from the 
Mac’s screen without having a distracting horizontal line appear every second or 
tu'o. Tlie utility adds an icon to the Mac's Control Panel that lets you adjust the 
timing of an Apple video card. Tlie resulting Macintosh monitor image appears 
stable when photographed by an NTSC video camera. 

VideoSync requires S\^tem 6.0.4 or later (or A/'UX 2.0) or later; an AppleColor 
High-Resolution RGB Monitor; and a Macintosh Display Card 4*8, 8*24, 8 • 24 GC, 
Apple High Resolution Video Card, or Macintosh II Video Card. The utility is also 
compatible with some third-party displays that support Apple video cards. At this 
writing, the utility doesn’t work w'ith the built-in video circuitiA’ in the Mac Ilsi, LC, 
or llci. 

The VideoSync utility is available for $35 from the Aj^ple Programmers and 
Developers Association (jVPDA). If you'vG interested in obtaining a copy of 
VideoSync and iLs documentation, contact APDA in the United States at 
800/282-2732. 



Signing Off 

If you tiy either of Apple’s utilities, drop me a line and let me know how diey 
worked for you. Write to me in care of IDG Books Worldwide or send electronic 
mail to 76174,556 on CompuServ^e, or to Jiml leid on Americ'ii Online. 

Thanks to specialized video hardware, the .Mac is playing a role in profes- 
sional video production. Tlianks to Apple’s two video utilities, the Mac can play 
a role in the amateur video world, too. 
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Summary: 

✓ You might want to videotape your Mac’s screen to record a presentation; to record animation; to 
create a training video; to create a promotional video; to create titles for home videos; or to set up an 
emergency monitor. 

✓ The rules that describe the format of a composite broadcast video signal were developed about 30 
years ago by the National Television System Committee (NTSC). In many ways, the Mac's video signal 
is superior to an NTSC signal. 

✓ To get reasonably good desktop video results without buying additional hardware, you can use the 
Macintosh II Video Card Utility, which can reprogram Apple's original Macintosh II Video Card to output 
a signal that imitates the NTSC standard. 

✓ To use the Macintosh II Video Card utility, you need System 6.0.3 or a later version, along with the 
32-bit QuickDraw and Monitors files that accompany those versions. 

✓ To record sound coming from the Mac, attach its output jack to the video recorder's audio-input jack. 
To record sound from a different source, connect the sound source's line-output jack to your video 
recorder's line-input jack. 

✓ Apple's VideoSync utility adds an icon to the Mac's Control Panel that lets you adjust the timing of an 
Apple video card. This allows you to videotape directly from the Mac's screen without having a 
distracting horizontal line appear every second or two. 

✓ To design titles and other graphics to look their best within the limited resolution and 30Hz frame rate 
of NTSC video, avoid thin parallel lines and choose fonts and colors carefully. 






Chapter 19 

utilities 



In This Chapter: 

✓ An introduction to the various categories of utilities for the Mac. 

✓ Using navigation utilities to customize your Mac's operation. 

✓ Managing your resources in System 6.0.x with resource-management utilities. 

✓ Text-retrieval utilities: locating files on your hard disk. 

✓ A look at hard drive partitioning utilities. 

✓ A summary of other specialized utilities available. 



U tilities are the spice of computing life. I refer not to the loc''al telephone or 
gas company, but to software — programs that make using the Mac 
ciisier and more convenient. Utilities form the supporting cast of a computer 
setup; they work together with the Mac’s swstem software and with your applica- 
tion programs to improve the Mac’s performance and enhance Its operation. 

Want to customize your fawrite jorograms’ keyboard shortcuts? Need lielp 
managing the files on your hard disk? Longing for a way to resurrect that file you 
accidentally threw' aw'ay? Want to customize the colors wur Mac displays? Need an 
easy way to move files between programs or between a Mac and an IBM PC? 

Utilities can perform these feats and many more. In this chapter, 1 examine the 
most popular categories of utiliu' software and s|X)tlight several products from 
each group. Bec'au.se there’s such an abundance of utilities for the Mac, 1 don’t 
have room to mention each one; so if Tve left out a paiiicular program, don’t 
ttssume it’s under par. Computer dealers, user groups, and mail-order software 
advertisements are good places to learn about the gamut of utilities available in 
each class. For a look at some rn*st-nite free and shareware utilities, see the sidebar 
“Utilities for Le.ss.” 




Many of the utilities I’ll descriloe in this chapter are designed to work with 
System 6.x. Because utilities work closely with the Mac’s system softw'are, there’s a 
g(X3d chance that some won’t run under System 7.0, or that they’ll be supplanted 
by new faitures included in 7.0. If you use System 7.0 and you encounter a utility 
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that sounds appealing, be sure to verify that it’s compatible with System 7.0 — 
and, of cotirse, that its fe^itures aren’t already present in the system software. 




Utilitarian Approaches 

Utilities can provide Mac-enhancing benefits in several ways. Utilities that 
work together with your applicition programs may operate as INITs or as {ksk 
accessories (sometimes called DAs, these small programs are accessed from 
the Apple menu). Utilities may also take the form of F-keys, those small 



Utilities for Less 

Although a large selection of commercial utilities is 
available, the best place to shop for utilities, INlTs, and 
desk accessories might be a user group or online 
information service. While most large software 
publishers have concentrated on full-blown applica- 
tions, Mac programming hobbyists and small software 
firms have churned out more utilities than Dick Clark 
has TV shows. Here's a small sampling of the most 
popular free or shareware utilities that I haven't 
mentioned elsewhere in this chapter. 

❖ Boomerang by Hiroaki Yamamoto — enhances the 
Mac's Open and Save dialog boxes with options that 
let you navigate files and folders quickly. An 
improved version of Boomerang, SuperBoomerang, 
is included with Now Software's Now Utilities 2.0 — 
along with such goodies as an INIT manager, a pop- 
up menu utility, an Open and Save dialog box 
enhancer, a menu bar clock, and much more. 

❖ Compactor by Bill Goodman — a compression utility 
similar to the Stuffit series. 

❖ Floppy Fixer by Frank Beatrous — recovers files from 
damaged disks. 

❖ GooPanel by Steve Bollinger — a System 7.0-like 
substitute for the System 6.0.x Control Panel that 



enables you to open cdevs one at a time in their own 
window, either by directly double-clicking on the 
cdev icon in the Finder or by launching the GooPanel 
application and opening as many cdevs as you like. 

❖ MaxAppleZoom by Naoti Horii — enlarges the Mac II 
display area from the standard 640 by 480 pixels to 
704 by 512 pixels. 

❖ miniWriter by David Dunham — a simple text editor 
desk accessory. Another popular DA word processor 
is the shareware McSink by John Carpenter. 

Preferred Publisher's Vantage is a commercial 
version of McSink with more features. 

❖ SuperClock by Steve Christensen — adds a digital 
clock, calendar, and stopwatch to the Mac's menu 
bar. 

❖ Switch-A-Roo by Bill Steinberg — lets you switch 
between any two video modes (such as color and 
black and white) without having to use the Monitors 
Control Panel option. 

❖ Tidy It Up by Guy Fiems — an application that 
organizes all the icons packed inside your System 
Folder into categories, making it easier to keep track 
of a fully stocked System Folder. ESI 
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Accessing a 
Utility 

Some utilities are 
Control Panel devices, 
or cdevs. In System 
6.0.x, Control Panel 
devices line the left 
edge of the Control 
Panel desk accessory 
(top). When you click a 
cdev, the right side of 
the Control Panel 
window changes to 
reflect the cdev's 
options. In System 
7.0, Control Panel 
devices live in the 
Control Panel's folder, 
which is located in the 
System Folder. With 
System 7.0, you open 
a cdev by double- 
clicking it. When you 
do, the Mac displays 
the cdev In its own 
window (bottom). 
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Fish! by Ed Fries & Tom Saxton. 
©1990 Tom & Ed's Bogus Software. 
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iLs name. /\ncl an exiimj^le from the F-key 
creates a file containing the Mac’s screen 
Shift-3. 



software routines you mn by pressing 
Command-Shift along with a number 
key. Or, tl'iey may work as RDJ^^s, 
which are accessed using the Mac’s 
Chooser desk accessor^s or as Contm! 
Panel devices (cdevs), which show 
up in the Control Panel (see the 
figure “Accessing a Utility’"). 

INITs, also c'alled sUnlup dociv 
menis or ,sys/e/n extensions, reside in 
the System Folder of a hard or floj^py 
disk and load into memors^ each time 
the Mac starts up. A desk accessory' or 
INH’ might also add its own menu to 
the Mac’s menu bar. In Chapter 30, 

I’ll provide some background on how 
INITs load and operate and Fll pass 
along S(jme advice on troubleshoot- 
ing INIT-related problems. 

Utilities in this class have one 
common characteristic: their benefits 
am surface in any application, from a 
word processor to a CAD program. 
One exjimple of an application- 
spanning INIT is Apple’s 
MacroMaker, which lets you create 
your own keyboard shortcuts 
(although it’s incompatible with 
many applications). Anotlier exjimple 
is Apjile’s Find File desk accessor)', 
which lets you locate a misplaced file 
by searching for text that appears in 
camp is the snapshot F-key, which 
image when you press Command- 



The way in which you install these application cohorts depends on the ty|7e 
of utility. In System 6.x, desk acces.sories are usually installed using Apple’s 
Font/DA Mover utility, which is included with ihe Mac. (I’ve included brief 
instructions for using the Font/DA Mover in the sidebar “A Moving Exjierience’’ 
on the next page). You insuill an INIT by copying it to the System Folder of 
your startup disk, and then restarting your Mac. (If you’re using System 7.0, 
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copy the INIT to the Extensions folder, which is located within the System 
Folder. To save time, just copy the file to the Sv’stem Folder: S^'stem 7.0’s 
improved Finder will stash it in the Extensions folder after asking you for 
confirmation.) 



Instt^ad of w-orking together with your applications, some utilities perform 
their w'ork alone. Separate applications you start from the Finder, these self- 
contained job s|xxialists j^erform specific tasks, such as backing up liard disks, 
resurrecting lost files, or tninsferring files between Macs and other computers. 



A Moving Experience 

The Font/DA Mover's workings are clearly explained 
in the manual that accompanies your Mac. But because 
many used or borrowed Macs lose their manuals along 
the trail, I've summarized its use here. 

To start the Font/DA Mover, double click its icon. A 
list of fonts installed on the current startup disk will 
appear In the left-hand list box. To see a list of desk 
accessories instead, press and hold an Option key as 
the Font/DA Mover loads. 

❖ To remove a desk accessory: 

1. Select its name (the Font/DA Mover tells you how 
much space it uses). 

2. Click Remove. 

3. Click OK when asked if you're sure you want to 
remove the selected item. 

❖ To copy a desk accessory to a new desk 
accessory file: 

1. Click the Open button under the right list box. 

2. Click the New button that appears in the file list 
box. 

3. Type a name for the new desk accessory file and 
click Create. 

4. Select the desk accessory to be copied, then click 
the Copy button. 



❖ To copy a desk accessory to an existing desk 
accessory file: 

1. Open the desk accessory file by clicking the Open 
button, then double-clicking the file's name. The 
names of the desk acces-sories in that file appear 
in the list box. 

2. Select the desk accessory to be copied and click 
OK. That desk accessory is added to the others. 

❖ To install a desk accessory in a System file: 

1. Open the desk accessory file by clicking the Open 
button, then double-clicking the file's name. 

2. Make sure the System file is open. If it isn't, use 
the other Open button to open it. 

3. Select the desk accessory to be installed, then 
click Copy. 

To install a desk accessory in an application: 

1. Press and hold an Option key while clicking the 
Open button. 

2. Locate the application that will hold the desk 
accessory and double-click its name. 

3. Select the desk accessory to be copied and click 
Copy. 

You can remove, copy, or install more than one desk 
accessory at once by Shift-clicking on each. EQ 
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A well-stockccl utility toolkit will combine programs from both camps. (For 
a summan^ of utilities described in this chapter, see the table “Utility 
Toolbox.'’) Not listed are those that perform obvious litsks, such as hard disk 
backup iind file recox^iy. Weil look at these disk-related utilities in Chapter 27. 





Navigation Copilots 

As you become experienced with the Mac, youil start wishing for e^isier ways to 
control your programs. You might long for more keyboard shortcuts to eliminate 
reaching for the mouse. Or you might want to automate frequently performed 
tasks, such as quitting one program, stalling another, choosing a command, and 
then typing some text. 

Navigation utilities let you strt^amline the Mac’s operation to suit your work 
habits and preferences. For creating keyboard shortcuts and automating repetitive 
tasks, use a macm or keylxxird enhancement utility such as Affinity 
Microsystems’ 1 empo II or CE Software’s QuicKeys 2. Both let you record and play 
back keystrokes and mouse movements, and QuicKeys 2 also lets you choose 
from a roster of built-in shortcuts, such as scrolling to the l:>eginning or the end of 
a document. 




To test die macro waters, tty Apple's MacroMaker, which comes with version 
6.x of the Mac’s system software. MacroMaker pales next to Tempo II and 
QuicKeys 2, but it can create simple macros that choose menu commands, enter 
often-used text p^issages, or click on icons in a tool palette. And its price is right. 
(Keep in mind that MacroMaker doesn’t work with all programs, however.) For 
those who prefer mouse clicking to key stroking, there’s Tactic Software’s Icon-Ii, 
which adds to any program a bar of customizable icons to which you can iissign 
key sequences. 




If you use MultiFinder or frequently tjuit one program and start another, 
consider ICOM Simulations’ On Cue. On Cue adds a menu to the right edge of the 
menu bar, w'here MultiFinder’s small program icons normally appear. Add the 
names of frequently used applications and documents to On Cue’s menu, and you 
can open them by simply choosing their names. You can even configure On Cue 
to display its menu at the mouse [lointer’s location when you click the mouse 
w'hile pressing Command and Option — a boon for large-screen users who get 
tired of making the long {tip to the menu bai*. CE Softw'are’s Tiles offers similar 
features, but wraps them around an attractive, icon-oriented interface. 



Speaking of saving trips to the menu bar, large-screen users might also want 
Magic Software’s Pow^Tmenus, which turns the Mac’s menu bar into a pop-u|3 
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Utility Toolbox 




Utility 


Company 


Best Uses 


Text-Retrieval 


Gofer 


Microlytics 


File locating, text retrieval, occasional research 


On Location 


On Technology 


Text retrieval 


Sonar 


Virginia Systems 


Research 


Sonar Professional 


Virginia Systems 


Advanced research, index compiling, text retrieval 


Navigation 


Tempo II 
switching 


Affinity Microsystems 


Keyboard customizing, task automation, program 


QuicKeys 2 


CE Software 


Keyboard customizing, program switching 


MacroMaker 


Apple Computer 


Simple keyboard customizing, task automation 


Powermenus 


Magic Software 


Convenient menu access for large-screen users 


TOM INIT 


Advanced Interface 


Convenient menu access for large-screen users 


Icon-lt 


Tactic Software 


Navigation for users who prefer mouse 


On Cue 


ICOM Simulations 


Fast program and document opening 


Disk and File Management 


Shortcut 


Aladdin Systems 


File locating, Stuffit archive manipulation, disk 
navigation 


Findswell 


Working Software 


File locating 


DiskTop 


CE Software 


Convenient file-and-disk management, program 
switching 


DiskTools 


Fifth Generation Software 


Convenient file-and-disk management, program 
switching 
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Utility 


Company 


Best Uses 


System Resource Management 


Suitcase II 


Fifth Generation Systems 


System resource management 


MasterJuggler 


ALSoft 


System resource management 


SuperLaserSpool 


Fifth Generation Systems 


Print spooling 


Inix 


Natural Intelligence 


INIT management 


Aask 


CE Software 


INIT management 


INITPicker 


Microseeds Publishing 


INIT management 


Data Exchange 


SuperGlue II 


Solutions International 


Text and graphics exchange between Mac 
applications 


LapLink Mac 


Traveling Software 


File transfer between Macs and IBM PCs 


MacLink Plus/PC 


Data Viz 


File transfer between Macs and IBM PCs 


DOS Mounter 


Dayna Communications 


Direct Finder access of 3 '/ 2 -inch IBM disks and 
Bernoulli Box cartridges 


DOS Access 


Insignia Solutions 


Direct Finder access of 3 '/ 2 -inch IBM disks 


Network/Workgroup 


Markup 


Mainstay 


Document annotation for approval and comment 


Timbuktu 


Farallon Computing 


Training, remote control of Macs on network 


liVOut 


CE Software 


Employee tracking and messaging 


DiskPaper 


Farallon Computing 


Document annotation and exchange 
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menu (see the figure “Moving Menus”). Ancnher navigation aid is Adviced 
Interface Programming’s TOM INIT, which lets you turn any menu into a tearoff 
menu, whicii you can tleiach from the menu bar and drag anywhere on the 
screen — like the Tools and Patterns menus in Hy|:>erCard. 



Managing Resources in System 6.x 

Fond of fonts? Daft about desk accessoiies? If so, you’ve probably been 
frustrated by the Mac’s inability to accommcxlate more than 500 font sizes and 15 
desk accessories. The answer? A resoufve munu^ermch as Fifth Generation 
Systems’ Suitcase II or Ali^oft’s Masierjuggler. Mso Cc\\\Q(\/ofU/DA axtendem, these 

godsends let you laden 

« File Edit Goodies Font Style Patterns Tools ^ you r Font and Apple 

menus with a nearly 
unlimited numlxT of 
fonts and desk 
accessoiies. Tliey work 
with other types of 
system resources, tcxr, 
such as F-keys and 
digitized sounds. 

Resource-manage- 
ment utilities also make 
it easier to add and 
remove system 
re.sources. lastead of 
using Apple’s Font/DA 
Mover (included with 
the System) or ResEdit 

(available from user groups and online seivices) to install or delete resources in 
the System file, you simply access them via the resource utility’s Open and Close 
commands. The utility tricks the Mac into thinking the resources are in the 
S^'stem file. The results: you can access more resources than the Mac normally 
[Temiits, and the Sv'stem file remains lean and therefore easier to back up and 
copy to other disks. 

Both Masterjuggler and Suitcase II offer other goodies. Suitcuse 11 c*an display 
the actual tyjTcfaces in a program’s Font menu, instead of simply showing font 
names in the Mac’s Chicago font. (Dubl-Click Software’s MenuFonts 2 does this, 
too, as dt^ Now Scjftware’s Now Utilities.) Mtisterjuggler lets you assign a sound 
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A Moving Menus 
Magic Software's 
Powermenus turns the 
Mac's menu bar into a 
pop-up menu that 
appears when you 
Command-click, 
eliminating the need to 
move the mouse pointer 
up to the menu bar. 
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to any of nine events, such as inserting or ejecting a disk. (A shareware INIT called 
SoundMiister, by Baice Tomlin, also does this. It’s described along with some 
other sound-related utilities in Chapter 32.) And both Suitcase II and 
Masterjuggler can comptvss fonts and sounds so they take up less disk space. 
^OC'lien a compressed font or sound is needed, the utility automatically decow- 
pfvsses 'w while loading it into memory, leaving the compressed version intact on 
your disk. 

If you use System 7.0, you don’t need a font/DA extender. As we’ll see in 
Chapter 25, System 7.0 makes installing and removing system resources easier and 
adds new' versatility to the Apple menu. 




Lost in Disk Space 

Hard disks can be hard work. It’s great having megjibytes of fast storage on tap, 
but as a hard disk fills up, managing ics contencs becomes increasingly difficult. 

Fortunately, an entire class of utilities is devoted to simplihing life for hard<iisk 
owners. Tlie Mac’s Find File desk accessorv' is one example. Find File is handy, but 
its file-locjuing features m*e minimal compared to those of disk managers such as 
CE Software’s DiskTop, Fifth Generation Systems’ DiskTools (part of the File 
Director package), Aladdin Systems’ Shortcut, and Working Softw'are’s Findswell. 

DiskTop and DiskTools are desk accessories that mimic many functions of the 
Finder (see the figure “SuiTogate Finders” on next page). Both let you copy, 
rename, and delete files, as well as start programs and open documents. But 
unlike the Finder, lx)th also let you scxirch for files according to a variety of 
criteria. With DiskTop, for example, you can search for all text-only files hirger than 
lOK created by a program other than Microsoft Word between January' 1 and 
January' 15. Both programs provide some navigation iK'nefits, too, allowing you to 
quit one program and start another without returning to the Finder. Tactic 
Softw'are’s MasterFinder provides similar features and includes both api:>lic'ation 
and desk accessory' versions. 

Shortcut and Findswell offer an even more convenient w'ay to kxatc files. Both 
utilities are INITs that modify the standard Open dialog box all Mac ptx)grams use 
— a logical place to put file-searching features (unle.ss you need to locate a file 
when using the Finder, whase Open command doesn’t display the standard 
dialog box). Findswell adds a small button; click it, and a dialog box for searching 
appears. Shortcut turns the disk name that appears above the Eject and Drive 
buttons into a menu who.se commands let you search for files, crejite new foldei>J, 
and more (see the figure “One-Stop Searching” on page 249). 
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Surrogate Finders 
Fifth Generation 
Systems' DiskTools 
(top) and CE Software's 
DiskTop (bottom) allow 
you to manage disks, 
start programs, search 
for files, and open 
documents without 
having to return to the 
Finder. 
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Phrase Finders 

The aforementioned file ferreus are useful only when you know pan or all of 
the file name you’re looking for. When you don’t, consider a /a\V-/Wr/era/uu\\iy 
such as Microlytics’ Gofer, On Technology^’s On Location, or Virginia Systems’ 
Sonar or Sonar Professional. These utilities can sejurh for text contained withhi 
files. Besides offering another w^ay to locate lost files, a text-retrieval utility’ can turn 
the Mac into a powerful research tool. An attorney, for example, might use one to 
search case-history' files for references to a specific case or litigant. 
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One-Stop Searching 

Working Software's Findswell and Aladdin Systems' 
Shortcut modify the standard Open dialog box that Mac 
programs display. Click Findsv^ell's button (top left) and 
a dialog box appears (top right) that lets you search for 
text appearing in a file's name or Get Info text Shortcut 
turns the disk name above the Drive and Eject buttons 
into a menu (bottom left). Shortcut can't search Get Info 
comments, but it does let you search for files created 
or modified between two specified dates (bottom right). 




Tlie Sonar pro- 
grams operate as 
separate applications; 
Gofer is a desk 
accessory. All three 
utilities let you 
perform simple 
.searches for a single 
word or phrase, or 
complex Boolean 
searches, in which you 
separate multiple 
words or phrases with 
OR, AND, or NOT, as in: “locate all files containing ‘baseball’ AND ‘pitcher OR 
‘football’ AND ‘quarterback’ but NOT ‘hockey’ AND ‘goalie.’ ” 

Because Gofer and On Location w’ork as desk accessories, they’re more 
convenient than the Sonar series for day-to-day use. The Sonar programs, 
however, offer more sophisticated searching features. Sonar Professional, in 
particular, is the program of choice for serious researchers. It can assemble an 
index of w’ords and phrases; search for synonymis; and even search for words that 
are within a certain distance of other words, such as each occurrence of irade that 
appears within five words of deficit. 
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More Hard-Disk Tamers 

/\nother w^ay to tame a hai*d disk’s frontiers is to use a paiiitioning utilin* 
such as .USofVs MultiDisk or Symantec’s SUM Partition, included with SUM 11. 
Partitioning utilities let you divide a hard disk’s capacity into tw^ or more 
logical I'olumeSy each of which is treated as a separate disk that you c'an 
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electronically insert and eject. Some |X‘ople prefer to divide a a large-c'apacit)' 
hard disk into several volumes, believing that doing so makes it CLsier to 
manage and back up files. 

As you use a hard disk, its contents become fragmented — scattered acmss 
seirarate are^is of the disk. Defiagtnentation utilities, also called disk optimizers, 
keep a hard disk running at lop efFicienq' by rean’anging its contents so that all 
files are stored contiguously. Symantec’s SUM II, Norton Utilities for the Macin- 
tosh, and Central Point’s MacTools Delaxe offer this feature; ALsoft’s DiskExpress 
II is another |X)pular disk optimb'er. 

Organizing a h;ird disk Ls one thing; keeping its files safely backal up Ls 
another. Backing up a hard disk involves copying its contents to another 
storage medium — usually to a dozen or so floppy disks. It’s drudgeiy, to be 
sure, but you can make the process tolerable by using a backup utifit)' such as 
Dantz Development’s Retrospect, SuperMac’s DiskFit, Microseeds Publishing’s 
Retlux, or Fifth Generation Systems’ Fastback II. With a tockup utility, you start 
by backing up the entire hard disk, inserting fresh floppies when necessary. 

After that, mn the utility at regular intei*vals (every 
day or so) to back up new or modified files. 

Chances are your backup routine will be as 
simple as the one 1 just descrihed. You might, 
however, want to take advantage of the remark- 
able array of backup options that .some programs 
— particularly Retrospect and Fastback II — 
provide. With Retrospect, for example, you can 
click (jn an on-screen calendar to specify backup interv'als — once a week, 
eveiy day, eveiy other day, and so on. Subsequently, Retrospect automatically 
backs up your work at the specified interv^als. 

Even if you back up religiously, you’ll probably lose a file now and then. You 
might trash one by mistake or encounter a damaged disk between backups. At 
such times, you’ll \vant utility such as Symantec’s SUM II, Nonon 

Utilities for the Macintosh, or Central Point Software’s MacTools Deluxe. By 
working intimately with the technical information that the .Mac relies on to keep 
track of files, these wonder workers can often (though not alway.s) recover deleted 
files or files stored on damaged disks. 

Disk backup and recovety programs are complex enough to wamint a separate 
chapter. I’ll take a closer look at these utilities and the concepts behind disk 
backup and disk maintenance in Chapter 27. 



Even if you back up religiously, 
you'll probably lose a file now 
and then You might trash one 
by mistake or encounter a 
damaged disk bettveeti backups. 
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Utility Potpourri 

We’ve toured the most popular utility categories, but I can’t wrap up 

^\ithout giving a few more programs their due. 

❖ Cosmetic utilities let you customize the appearance of the Mac’s interface. 
Palomar Softw^are’s Colorizer adds color to scroll bars, menus, and everv^ 
other element of the Mac’s user interface. Microseeds’ Screen Gems lets 
you replace the Mac’s grey desktop pattern with a color image. Dubl-Click’s 
ClickChange and Preferred Publisher’s Personality let you create 3-D 
windows and buttons as well as animated mouse pointers. 

❖ Screen savets blank the Mac’s screen after a specified period of inactivity, 
preventing an image of the menu bar from being burned into the monitor’s 
phosphorous coating. Popular screen savers include Berkeley Systems’ After 
Dark, Fifth Generation S}^tems’ P\to, and Microseeds’ Dimmer (part of the 
Screen Gems package). 

❖ CliplK>ard enJxincementu\M\^^ add features or conveniences to the Mac’s 
Cliplx)ard data-exchange mechanism. Solutions’ SmartScrap (illustrated in 
Chapter 2) provides more features than Apple’s Scrapbook desk accessorv^ as 
does Mainstay’s ClickPaste. 

❖ Font im’/ities the way the Mac works with type fonts. Foremost 

among them is Adobe’s Adobe Type Manager (ATM), which uses PostScript 
outline font files to provide tack-sharp screen fonts at any size — no more 
jagged-edged tv^^e if you choose a size that doesn’t exist in your System file. 
ATM also lets you use PostScript printer fonts with non-PostScript printers 
such as GCC’s Personal LaserPrinter and Apple’s Personal LaserWriter LS, 
ImageWriter II, and StyleWriter. Adobe’s Adobe Type Reunion sorts and 
organizes fonts by family names, eliminating Font menus that sag to the 
bottom of the screen. Tactic Software’s FontShare lets the Macs on a netw'ork 
share downloadable printer fonts stored on a file server. Jim Lewis’ free 
iheTypeBook program is one of several utilities that let you quickly create font- 
specimen books that graphic designers and desktop publishers rely on to help 
them choose typefaces. 

❖ Scfven capture utilities replace the Mac’s feeble Command-Shift-3 F-key by 
providing a slew' of options for saving a screen image on disk. Mainstay s 
Capture lets you copy part or all of the screen — including pulled-down menus 
— or save it as a disk file, and Capture supports color displa>^ and large 
screens. Preferred Publishers’ Exposure provides similar options. 

❖ Wot'kgtoup utilities let you turn LocalTalk netw'ork cabling into a medium 
for cow'orker communication and brainstorming. If you’re using LocalTalk 
cables only to connect Macs to laser printers, you’re wasting wur wires. 
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Farallon Computing’s remarkable Timbuktu lets you control one Mac from 
another Mac on the nem'ork, or simply observ^e how otJiers are using their 
Macs. It’s also ideal for transferring files benv’een machines. (Claris’ Public 
Folder is another excellent network file-transfer utility; it’s free to registered 
users of Claris sofhs-are.) CE Software’s In/Out lets you keep track of who’s 
in the office — it’s an electronic version of the message boards many offices 
use. Mainstay’s Markup allows group editing of documents as they journey 
tlirough the approval kx)p — it’s an electronic red pencil that works on 
netw’orks. Solutions’ SuperGlue II provides document-annotation features, 
too. Farallon ’s DiskPaper lets you “print” an electronic copy of any docu- 
ment to your hard disk. After creating the document, you can include a 
recorded sound cover note containing instructions, comments, or addi- 
tional information. 

❖ Spoolers make the long wait for a slow printer less anno\ing by intercepting 
and storing documents on disk and then sending them to the printer as it 
becomes available. Although you won’t get your output any faster, at least your 
Macintosh won’t be tied up, leaving you waiting while files print. MultiFinder 
and System 7.0 provide background pwUmg, too, but only to PostScript laser 
printers and Apple’s Personal LiserWriter LS, not to ImageWriters, SiyleWriters, 
or Hewlett-Packard DeskWriters. Fifth Generation Systems’ SuperLaserSpool 
supports tliese printers, and it dcx^sn’t require MultiFinder — good news if 
your Mac has only 1MB of memory'. 

❖ File4ransfer\x\M\^'^ — such as DataViz’s MacLink PluS/TC and Traveling 
Softw'are’s LapLink Mac — bridge the gap between the Mac and the IBM PC 
and many popular laptops. Both include a cable and software for your Mac and 
PC. (I’ll look at these file-translation utilities again in Chapter 29.) If your Mac 
has Apple’s 1.4MB SuperDrive floppy drive, consider Dayna Communications’ 
DOS Mounter or Insignia Solutions’ DOS Access. Both are INITs that let you 
insert 3V2-inch PC disks in a SujoerDrive and work with them using the Finder. 

❖ Fl/e-conipfvsslon utilities such as Aladdin Systems’ Stufilt Deluxe and the 
sharew'are Stufflt Classic let you compre.ss files so they’ll use less disk space. 
They’re priceless for archiving lesser-used files and for sending and receiving 
files via modem. Salient Softw'are’s Disk Doubler Ls another popular file- 
compression utility. A variety of disk labe/lmg wi\\\x\ts is also available to help 
you keep track of what’s on your disks. Several labelling programs are available 
that read disks you insert and then generate labels that you can print on Avety 
[3eel-and-stick label stock. 

❖ Secunt}> utilities let you keep sensitive files away from curious eyes. File- 
encryption programs scramble documents according to a password you 
supply'. Some popular security utilities include SuperMac’s Sentinel; Kent- 
Mansh’s MacS^e II, FolderBolt, and NightWatch; F\X^’s Hard Disk DeadBolt; 
and Fifth Generation’s DiskLock. Stufflt Deluxe and Disk Doubler also allow 
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you to assign passwords to archives. To keep wandering hands off your 
Mac, consider a utility such as Kent-Marsh’s QuickLock or Casady and 
Greene’s Access Managed Environment (AME), both of which let you 
electronically lock the keyboard, screen, and mouse. 

❖ Vims detection utilities such as Syrnantec’s SAM, Microcom’s V'irex, and 
John Norstad’s Disinfectant help guard against a virus attack. Viruses and 
vims detection utilities are covered in Chapter 28. 

❖ INIT mariagets let you selectively disable LNITs without having to drag 
them out of the System Folder. Popular INIT managers include CE 
Software’s Aask (part of the MockUtilities package), Microseeds’ INITPicker, 
and Natural Intelligence’s Inix. I use a free INIT manager called Init, by John 
Roienstein. You c'^in get a copy tlirough online services such as 
CompuServe or from a local u.ser gix)up or shareware clearinghouse. 

Utilities that let you manage utilities — now that’s the sign of a thriving 
marketplace. Tliere’s no shortage of utilities for the Macintosh, and that’s proof of 
a few things: the gaps still present in die Mac’s sy'stem softw^are, the vitality* of the 
Mac iLself, and most of all, the desire of Mac users to personalize and customize 
their machines. 




Summary: 

✓ Utilities form the supporting cast of a computer setup; they work together with the Mac's system 
software and with your application programs to improve the Mac's performance and enhance its 
operation. 

✓ Utilities that work together with your application programs may operate as INITs (system extensions), 
desk accessories, F-keys (function keys), RDEVS (accessed from the Mac's Chooser desk accessory), or 
cdevs, which show up in the Control Panel. 

✓ Navigation utilities, like Apple's MacroMaker and CE Software's QuicKeys 2, let you streamline the 
Mac's operation to suit your work habits and preferences by creating keyboard shortcuts and automat- 
ing repetitive tasks. 

✓ Resource management utilities allow you to store a nearly unlimited number of fonts and desk 
accessories and make it easier to add and remove system resources. 

✓ File-searching utilities like the Mac's Find File desk accessory let you find a particular file among the 
many you may have on your hard disk. 

✓ Defragmentation utilities, or disk optimizers, help speed up a hard disk by rearranging its contents so 
that all files are stored contiguously. 

✓ The fact that there are so many utilities available for the Mac indicates that there are still gaps in the 
Mac's system software and that Mac users enjoy personalizing and customizing their machines. 
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Chapter 20 

Basic Maintenance 




In This Chapter: 

✓ Tips on how to keep your keyboard and mouse free of dust and liquids. 

✓ Floppy drives: to clean or not to clean? 

✓ How to avoid damaging your screen when cleaning it. 

✓ Maintaining the electronic parts of your Mac. 

✓ Mac ergonomics: setting up your system for maximum comfort. 

✓ Power-related maintenance tips. 



I n computing’s primeval period (30 ye<irs ago), com[)uters used vacuum 

tubes — those glowing glass bulbs. One IBM SAGE computer, sevei*al dozen of 
which formed the backbone of the United Stales’ air defense system from 1958 to 
1983, iKsed 25,000 tubes. Maintenance was hellish. A siafT of technicians worked 
full-time keeping the four-stor>' behemoth ainning, and even with a battery^ of 
built-in diagnostics, finding a fault)' tube often meant turning the loom lights off 
and looking for its weakened glow. 

Today you can service a computer with the lights on. But despite the reliability 
of .solid-state electronics, computers like the Mac still have some mechanical paas 
that require routine attention. Still, you’d be surpri.sed at how many people ignore 
the biLsics of setup and maintenance vital fora healthy Mac. Or maybe you 
wouldn’t. If you’re part of the group that believes preventative maintenance 
should be prevented, this chapter is for you. 

You’ll be glad to know- that keeping your Mac and its [xaipherals in tune 
doesn’t require any fancy equipment or technical background. Hiere isn't a single 
acronym in this chapter. In fact, Mac maintenance can be summarized in one 
phra.se: keep it clejin and cool. 
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Clean Up Your Mac 

Although a layer of dust can do damage by acting as a blanket that keeps heat 
in, electronic chips don’t have to sparkle to work. The only items on a Mac that 
need regular cleaning are the screen and the mechanol parts — the keyboard, 
mouse, and possibly, the disk drives. 

Keeping the keyboard clean involves keeping it free of dust and liquids. Each 
key is a switch with two contacts that close; the key generates a signal when you 
press it. Dust or spilled maple s>Tup will either prevent that signal from being 
generated, or will cause a kind of keyboard stuttering: you’ll press c and get six of 
them as the contacts intermittently make and break their connection through 
the grime. 




To dust a keyboard, first turn off the Mac, and then unplug the keytoard. Take 
the keytoard into a diflfereni room (one without computers), turn it upside down, 
and blow^ into the keys widi short, pow'erful brejiths. Keep those breaths dry' by 
.swallowing a couple of times beforehand, and don’t think about Grandma’s 
cookies as you work. Better still, rest your lungs and buy a cdn of com|:)ressed air 
such as Falcon’s Dust-Off at a camera store. Read the directions on the can first: 
with some products, holding die can upside<lown or at other odd angles causes 
icy wet liquid to escape. Don’t substitute a bicycle pump, air com|Tiessor, or other 
unfiltered air source. It could make matters worse by blowing dust into the 
keyboard. 



Compared to liquids, though, dust is a minor enemy to keyboards. Crying over 
spilt milk may serve no puipose, but orange juice or .scxia spattered on a keyboard 
is definitely weepwvorthy. >X'lien a sugjiry liquid dries, it leaves Ixfhind a sticky* 
residue that will seal or even corrode the key's contacts. If you commit this 
cardinal sin, take your keytoard to a dealer for a complete cleaning. 




If you’re in the middle of a big project and can’t do w ithout the keyboard, 
however, there is one small hope. It’s a desperate metisure that w'on’t replace 
professional ser\ice, but it may get you through a crunch. Buy a lx)ttle of spray 
contact cleaner (not tuner cleaner) at an electronics store, then unplug the 
keyixDard (with the Mac’s pow'er off), hold it over a sink, and spray a generous 
amount of cleaner into the keybaard while repeatedly pressing its keys. Quickly 
turn the keyboard upside dowm to let it drain. Wait half an hour or so, then 
reconnect the keyix)ard and uy typing. If the keyixyard works, say a prayer of 
thanks and vow to take it in for service as soon as |X)ssible. If it doesn’t, or if one 
or two keys still act up, tiy again. If you can’t locate conuict cleaner, trv' a bottle of 
tape-recorder head cleaner. But remember that this technique is a hist-ditch effort. 
If you c'^an live without your keyboard for a while, having it properly cleaned is the 
best .solution. 
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'Hie mouse is anoiher spill-prone com|X)nent. Uquicl spilled on it will seep in 
around the button and gum up its switch. Again, professional cleaning is the best 
remedy, but you can probably make due by disassembling the mouse and spraying 
contact cleaner into its switch. A mouse can also take in liquid from the bottom. If 
you roll it through a puddle, its mbber ball will pick up liquid and transfer it to the 
contact points, causing sluggish pointer movement or none at all. If that happens, 
turn the mouse upside down, remove the retaining plate that surrounds the ball, 
then invert the mouse and catch the ball as it falls out. Clean the ball with a lint- 
free cloth and derail the rollers inside the mouse with a cotton swab moistened 
with tape head cleaner or alcohol. In any ciisc, cleaning the mouse regularly is a 
good habit to get into, since the mouse picks up dust and lint as it’s used. 




Dusty Drives and the Screen 

The debate over whether or not to clean floi^py disk drives freciuently has been 
known to spark brawls at user-group meetings. Some say regular cleaning helps 
prevent disk errors by removing dust and particles that occasionally flake off a 
disk’s surface. Clean-drive advocates swc*itr by disk drive cleaning kits, which 
contain a disklike item that houses a circular (xid of fiber-based cleaning material. 
You moisten the (Xid with cleaning fluid, then insert it in the holder, and put the 
holder in the drive, where it spins like a disk and cleans the heads. 

Others say, leave the drives alone unless they’re acting up. They claim that 
cleaning c'an do more harm than good because of too much or too little fluid, or 
beaiuse dirt and grime in the cleaning pad can act like .sand paper on the drives’ 
heads. I’m from that school. Some of my Macs are approaching their seventh 
birthdays, and their drives have never been cleaned and have never misbehaved 
— after near-constant use in houses plaguetl with vvocxlstove dust in the winter 
and pollen in the summer. I’m not saving that cleaning is bad for drives, mind you: 
I’m just presenting lx)ih sides of the storv'. I believe cleaning is unnecessary' if you 
use high-c]Lialit\' disks and prevent accumulation of dust in your work area. 

'Fhe screen is another area where improper cleaning can do damage. Most 
screens have a non-glare coating that common glass cleaners will jiromptly 
dissolve, turning the screen’s finish from matte to glossy. You can keep the screen 
clean with lint-free tissues (such as Kimwi|x*s) or photographic lens-cleaning 
tissue. If you must use a liciuid to remove sticky fingeqorints, use a cleaning fluid 
made for computer screens. It won’t harm the finish, and some of those products 
repel dust — at least according to the companies that sell them. Although you can 
use window cleaner to clean the Mac’s case, be sure to spray it on a cloth (not a 
linty paper towel) rather than directly on the case. 
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Beat the Heat 




Cleaning is im(X)rtant for the Mac’s mechanical parts; cooling is vital for its 
electronic ones. Electronic components have self-destaictive lifestyles. Heat Is 
their worst enemy, yet they generate heat as they work. To keep its parts cool, a 
computer’s case must be ventilated so that cool air can replace hot. The designers 
of the first Macs (ones preceding the SE and II) placed cooling vents at strategic 
locations in the machine’s case to provide what’s called convecttm cooling: the 
heat created inside the machine rises and exits through the vents in tlie top of the 
case, drawing in c(X)ler air through the vents at the bottom. 



Tliis clever arrangement allows air to circulate through the case without 
recjuiring a noisy fan. But you cAn easily thwart the process by blocking a set of 
vents. If you cmm a Mac between books or magazines (or use It on a bearskin 
rug), you’ll bkxk the lower vents, preventing the intake of cool air. If you put it 
under a shelf or set lx>oks or papers on top of it, you’ll block the top vents, 
trapping the hot air inside. Eidier w'ay, the result is the same: >ou’ll choke off the 
flow* of air, allowing heat to build to potentially damaging levels. And damaging 
doesn’t have to mean chip meltdown. Even if it dcTesn’t damage the hardware, 
too high a temperature can cause a system crash. 




To beat the heat, then, give any Mac — but es|xx:ially die fanless Mac Plus — 
room to breathe: an inch or two on the sides and several more on the top. Keep it 
away from a radiator or other heat source. Also, keep it out of sunlight. Direct 
sunlight will bake a Mac and cause screen glare to boot. If you have a Plus or 
earlier model, be especially aireful to keep the left side of the machine cool — 
that’s the side w'here the heat-generating power supply lives. 




Fans for the Mac Plus 

An especially effective w'ay to chill the chips in a Mac Plus is to add an external 
fan such as Kensington Microware’s System Saver. External fans usually fit in the 
gap that forms the Mac’s carrying handle, w'hich may be a drawback if your Mac 
moves around with you. 

A fan increa.ses the flow of air through the machine, although keeping the vents 
clear is no less important. Some people think fans are for ballparks and hate the 
idea of losing the Mac Plus’s aural unobtrusiveness, but if you work in a lai^e office 
or use a hard disk or other fan-equipped gear, you w'on’t notice a fan’s extra 
decibels. 



But don’t feel like you must have one. llie Mac Plus’s fan-free cooling scheme 
will keep it temjXTate provided you follow the ventilation rules. You should 
consider a fan, how^ever, if your Mac Plus contains several megabytes of memory 
or an accelerator lx>aal, or if you live in a tropical climate. 
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The Complete Mac Wardrobe 

Cleaning and cooling will keep your Mac healthy, but what about you? Your 
equipment should Ix^ set up to allow you to use it without having to hire a live-in 
ophthalmologist and chiropractor. Fortunately, several companies have come to 
the rescue with gadgets and gizmos that all the well-dressed Macs are we^iring. 
Tlie figure “A Workstation that Works” illustrates ergonomic issues. 





❖ Till and siviveLstcuid For me and many others, the screen in a Mac Plus, SF, or 
Classic is too low to kx)k at for hours on end without developing a piiin in the 
neck. Swivel stands made by firms such as Cuitis Manufacturing and 
Kensington niise the Mac and let you till it to a more comfortable viewing 
angle. You can also liy projiping up the front of the machine by placing 
something under it, such as the lid of a disk lx)x or two 1 V>inch-high plastic 
furniture leg-tips (my jiersonal choice). Incidentally, you’ll be glad to know that 
tilting a Mac does not affect the operation of pinirall or billiard games. 




❖ Mac II stands The original Mac II, the ILx, and the Ilfx are big Macs that take up 
a lot of desk space. You am set up these Macs on their sides alongside your 
desk by using metal stands such ;is Kensington’s Macintosh II Stand, which is 
also available with extension cables for the keybtxird and monitor. Set up the 
Mac so that the power light is closest to the floor. I1iis puLs the floppy drive 
and programmer’s switch within reach. (It also gets the floppy drive away from 
the dusty floor.) Don’t set a big Mac on its side without a stand; you’ll block the 
cooling vents. This doesn’t apply to the Mac Ilex and Ilci, by the way. Tliey’re 
designed to work in either vertical or horizontal orientations. 




❖ Mouse pads flliese arc squares of rubber that protect furniture and, according 
to their proponents, smcx)th mouse movement. They’re just the thing if you’re 
forced to set up shop on an antit|ue desk. You can also make a mouse pad 
yourself from wet-suit neoprene or even a piece of clean cardboard, such as the 
backing on a pad of pajx^r. 



❖ Antiglare saven If you work nejir a bright window or under a bank of 
floLirescent lights, screen glare may take its toll on your eyes. Several firms 
make filters that attach to a monitor’s .screen. Some filters distort or blur the 
screen image, however, so be sure to evaluate several before buying one. It 
might be smarter to reammge your work area or change its lighting to 
eliminate the glare. As you shop for .screen filters, you’ll encounter some that 
are advertised as reducing the low-frecjuency radiation that video tulx,\s give off. 
There’s little evidence that screen fillers are effective at blocking monitor 
radiation. A .safer pnictice is to be sure you sit at arms’ length from the front of 
the Mac’s .screen, and at least four feet away from the sides or back of any other 
monitor. Keep that latter recommendation in mind if you work in an oflice: 
partitions and even walls won’t stop low-frcxjuency monitor radiation. 
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A Workstation That Works 




Today’s ergonomists recognize tliat there is no 
perfect position that workers can maintain all 
day. For most people, a comfortable work- 
station is one that can accommodate 
or more positions, enabling you to adji 
your chair, monitor, and keyboard to fit 
your current task or inclination. Most people 
find the upright and slightly reclined positions 
portrayed here best for computer use. 
a fair amount of traditional desk work, you’ll prob- 
ably want a chair that supports a fonvard-leaning 
position as well. 



Keyboard Your arms should be relaxed at your 
side, with elbows a few inches from your body 
(D). Position your chair and keyboard to 
minimize reaches. When you change position, 
from upright to reclined for example, be sure to 
reposition your keyboard (and screen}. An 
adjustable keyboard stand, which enables you to 
use the mouse without a stretch, is useful for 
this purpose, but you can also place the 
keyboard in your lap. 

Desk A comfortable desk height is particularly 
important if you keep the keyboard on your desk. 
If you don't have a keyboard stand and you work 
at a nonadjustable surface that's too high, try 
raising your chair and putting a platform or box 
beneath your feet. If your desk is too low, try 
fastening blocks to the ends of the legs. 

Copy Stand If you often look at paper 
documents when you work, use a copy stand, 
mounted so that it puts your work in the same 
plane and at the same height as the screen. If 
you look at the hard copy more than the screen, 
orient your chair or screen such that the copy 
stand, rather than the Macintosh, is directly in 
front of you. 

You Keep moving— motion makes the blood 
flow. And remember to take a break from 
computer work every hour. 

Prepared with the assistance of Eileen Vollowitz, 
PT, of Back Designs, in Oakland, California. 
— Joe Matazzoni 



Required 

. _l Optional 

Recommended 
Angie 



Screen Posture always follows the eyes; 
screens placed too low or angled improperly are 
a major source of slouching (A). The distance 
from the screen to your eyes should be only 
slightly greater than the distance you normally 
maintain between reading material and your 
eyes (B). (Bifocal wearers may require a 
steeper screen angle than the ones portrayed.) 
Chair Seat contours should follow the contours 
of your back. Adjust chair height so that you 
don't feel pressure on your tailbone (seat too 
low) or lower thighs (seat too high). Ergono- 
mists used to recommend 90 degrees as a good 
angle between thighs and spine, but recent 
research shows that more people favor a more 
open posture (C). 
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❖ Typing desk Many desks are too high for comfortable t>ping. To avoid back 
and neck strain, a typing desk should be roughly 27 inches high. Get a desk 
intended for typing, and avoid those so-called computer tables with shelves 
that place the screen at forehead level. To protect y^ur neck and your ego, you 
should look down slightly on a computer. 

❖ Snfge suppressor lb guard against lightning bolts and power surges (very brief 
but potentially veiy damaging increases in the pow'er company’s voltage), you 
might want to consider a surge suppressor. Some surge supressors also conuiin 
power filters, which smooth out the incoming voltage and help remove “noise” 
that pow'er equipment or nearby thunderstorms can cause. 

Some engineers I’ve talked to say a more common power problem is a voltage 
sag, also called a brownout, wiiich can occur when a power-hungry device like a 
clothes dryer or air conditioner comes on. Surviving voltage sags requires more 
complex and more expensive circuitry. The best power security^ is a device called 
an unintemjptible pow'er supply or standby power supply, wiiich contains 
batteries that provide a minimum of five minutes of juice after a power failure — 
not a lot, but enough to save your work and shut down safely. Chapter 31 
discusses powder problems and power-protection devices in detail. 




Odds and Ends 




While w^e’re talking electrons, there are some other electricity-related mainte- 
nance tips to pass on. One concerns the batter}^ that goes in the slot alxive the 
power switch on pre-SE Macs and powers the built-in clock and saves your Control 
Panel settings when the machine is off. It looks like a 1.5-volt M flashlight battery', 
but it isn’t. It’s a 4.5-volt batteiy, an Eveready 523 or equiwilent. If your Mac Plus’s 
clock starts losing track of time, the battery' is probably exliausted. You can buy a 
replacement, which should last about tw'o years, at a camera store. Post-Plus Macs 
have lithium batteries that last for many years. 




Then there’s static electricity, w'hich Ccin be more disastrous to an integrated 
circuit than heat. If you’ve just shuffled across a w'ool carpet on a dry winter day, 
touch a metal lightswitch plate, a radiator, or a chat’s nose before touching the Mac. 
That’s especially vital if wu’re alx)ut to install or remove a memory' upgrade or an 
expansion boaal. The closer you get to integrated circuit chips, the more 
important it is to be static-free. If you live in a static prone arcra (one where the 
humidity' is very' low), consider using an anti-static wrist strap, available through 
most computer dealers and mail-order houses, w'hen working with your Mac’s 
innards. 



Static electricity can also zap disks, scrambling just enough infomiation to make 
the disk unreadable. Speaking of floppy disks, they w'arrant their own special care, 
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which, as we’ll see in Chapter 27, boils clown to no heat, no dust, no bending, and 
no magnetic fields. And if you have an external floppy disk drive, don’t set it to the 
left of a Mac Plus or SE (ne<ir its power supply) or underneath a high-intensity 
desk lamp (the kind with a transformer in its base). Botli items generate magnetic 
fields that can cause disk errois. 

All in all, Mac maintenance isn’t a full-time job. It certainly beats the hoops 1 had 
to jump through to keep my first computer, a 1977 Radio Shack Model I, afloat. iLs 
copper connectors corroded fitster than an old Chevy' in an acid bath, Giusing 
freciLient system crashes. The solution: a weekly “Pink Pearl treatment,” which 
involved polishing three sets of connectors with a pencil eraser. Happily, the only 
erasers I see these day's are in painting programs. 



Summary: 

✓ Despite the reliability of solid-state electronics, computers like the Mac still have some mechanical 
parts that require routine maintenance. 

✓ Exposing a keyboard or mouse to dust or liquids can result in unreliable operation — or worse. 

✓ Some people believe regular cleaning of floppy disk drives helps prevent disk errors while others 
believe you should leave them alone unless they act up — the decision is yours. 

✓ Improper cleaning of your screen can damage the non-glare coating, turning the screen's finish from 
matte to glossy. Lint-free tissues and cleaning fluid made for computer screens can be used to avoid 
this problem. 

✓ Proper ventilation must be provided for the electronic components of your Mac. Earlier Macs achieve 
this using convection cooling (heat escapes from the top while cool air is drawn through vents at the 
bottom). If you have a Mac Plus, another way to achieve this is to add a fan to your system. 

✓ Anti-glare screens and tilt and swivel stands are examples of accessories you can buy to maximize 
your comfort in your working environment 

✓ To avoid ruining your Mac's integrated circuitry, touch a grounded metal object before working inside 
the Mac, or consider using an anti-static wrist strap. 





Chapter 21 

Memory 



In This Chapter: 

✓ An explanation of the difference between read-only nfiemory (ROM) and randona access memory (RAM). 

✓ A look at the vital roles RAM plays. 

✓ How to use RAM to boost your Mac's performance. 

✓ When to use a RAM disk and when to use a RAM cache. 

✓ Virtual memory: a RAM disk in reverse. 



I ti 1946 at a lecture at the Los Alamos National biboratory, a mathematician 
JL named John von Neumann presented his vision of future computers: they 
would contain internal storage space for holding the results of calculations until 
the data could be permanently stored on punched cards. This temporary work 
space, which he called intetva/ memoty, would also allow a computer to hold 
sequences of instructions, eliminating the need to rewire the machine to perform 
a different type of calculation. Yes, in diat computer Stone Age, to run a different 
prognim, you got out your wire cutters. 

Since those early days memoiy has evolved from room-size circuits that could 
store a sentence to fmgemail-size chips that can store a book. And someone 
reading this 20 years from now will probably chuckle at my quaint descriptions of 
today’s memor>^ But it’s likely that memor>^ will still serve the same basic role: 
storing the programs w'e use and the data w'e create. In this chapter. I’ll look at this 
role as it applies to the Mac, and I’ll describe wav's to use memor>' to improve the 
Mac’s performance. ITie sidebrar “Coming to Terms with Memory” defines the 
most common memorv'-related terms. For details on choosing specific upgrades, 
see Chapter 34. 
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Memory Minutiae 

There are many types of memory', but most fall into either of two broad 
categories: WJ/^nd RAM You can’t venture into the Mac world without encoun- 
tering diese two acronyms, so it helps to understand the concepts behind them. 




ROM stands for tvadorily memofy: die Mac can read the contents of a ROM 
chip, but it can’t change them. A ROM chip’s software is in there for good, 
prerecorded at the factory- like the music on a phonograph album or compact 
disc. Tlie only real threat to ROM is an electrical niLshap such as a [Xiwer surge or 
a spark of static electricity^ 



In most computei*s, ROM holds only a small amount ol ^^stem softivare, that 
program code that enables the machine to am. llie Mac’s ROM plays a much 
more significant role. It contains sofware that programmers call on to create pull- 
down menus, windows, dialog boxes — all the trappings of the Mac’s user 
interface. (These routines are often collectively described as the TooHxxx) 'Hiis 



Coming to Terms with Memory 



Access Time The time required, in nanoseconds 
(billionths of a second; abbreviated r)s) to 
successfully read to or write from a RAM chip. 
Some Macs require faster RAM chips than others; 
the llci needs 80ns RAM chips, while the Plus and 
SE can use slower chips. (Some static RAM chips 
provide access times as fast as 25ns.) You can use 
chips with a faster access time than your Mac 
needs, but they won't speed up processing; the 
computer's circuitry is designed for chips with a 
specific access time. 

Bit Short for binary digit, the smallest unit of 
computer storage. Another of John von 
Nuemann's contributions to computing, a bit can 
represent one of two states: 1 (on) or 0 (off). 

Byte The workhorse of information storage, equal to 
8 bits. One byte can represent any of 256 values, 
since its 8 bits can be on or off in 256 different 
combinations. A byte can represent a single 



character; for example, storing the alphabet 
requires 26 bytes. 

Density The capacity, in bits (not bytes), of an 
individual RAM or ROM chip. The most common 
densities are 256 kilobits and 1 megabit. By tying 
RAM chips together in groups of eight, a SIMM 
board can store 256 kilobytes or 1 megabyte. A 
1MB Mac contains four 256K SIMMs; a 4MB Mac 
has four 1MB SIMMs. SIMMs that hold 4MB are 
becoming increasingly popular, especially among 
Mac llsi owners. 

Gigabyte 1024 megabytes; abbreviated as GB. 

Kilobit 1024 bits; abbreviated as Kbit. The capacities 
of individual RAM chips are measured in Kbits. 

Kilobyte 1024 bytes; abbreviated as K. 

Megabit 1,048,576 bits; abbreviated as Mbit 

Megabyte 1024 kilobytes; abbreviated as MB. 
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built-in personality is what makes almost all Macintosh programs look and operate 
in the same basic way. ROM also stores diagnostic routines that swing into action 
when you switch the Mac on, testing its hardware for problems and then dis- 
placing the familiar wiiere’s-the-disk? icon. 




RAM: Memory that Forgets 

If a ROM chip is like a phonograph album, a R-\M chip is like a cus.sette tape or 
floppy disk — it’s initially blank, and its contents can be changed over and over 
again. RAM stands for random-access memoty. Because it can be w'ritten to as 
well as read from, it’s sometimes called read-write rnemonK 

RAM performs the \ital job of storing the tiocuments you create and the 
software you use to create them. RAM is the Mac’s temporaiy workspace — when 
you start a program, one of die Mac’s first jobs is to copy the program from disk 
into RAM. Similarly, the Finder — the disk-management softw'are that gives you 
the Mac’s desktop, folder filing system, and trash can — loads into R/VM when you 
start up the Mac. 




Wlien you’re creating a document using a word processor or other program, 
RAM also holds some or all of your document. Most graphics and spreadsheet 
programs store an entire document in RAM. Most word processing, desktop 
publishing, and data-management programs swap information between RAM and 
a disk. The program keeps in memory only the jxirtion of the document you’re 
working on at the moment. Tliis approach lets the program create documents 
larger than the available memoIy^ On floppy disk systems, the disk-and-RAM 
shuffle slows perfonnance, since the program must frequently access the disk to 
save or read part of a document. Because disks m*e mechanical he^usts, they can’t 
transfer information as quickly as RAM chips. 



RAM is versatile but vulnerable. Cassettes and floppy disks store information 
using magnetic particles oriented in patterns that remain intact until another 
magnetic field comes along to change them. A RAM chip, on the other hand, uses 
millions of microscopic electronic switches that stay in place only as long as the 
chips have a steady, reliable supply of power. That’s why programs have Save 
commands — and why it’s a good idea to use them often. 

Incidentally, RAM chips are often referred to as DRAM (pronounced dee-RAM) 
chips. is for^|7/^/////c*and reflecLs the chip’s need for a periodic electronic 
nudging, or refresh signal, that allow^s it to retain its contents. The other major 
t>pe of RAM chip, static i^M, doesn’t require a refresh sigmil and therefore uses 
less power. Tliat’s one reason Apple used static I^I in the Mac Portable. But 
static RAM chips are more expensive than their dynamic counterparts; as a result, 
most deskbound computers use DRAM chips. 
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Actually, a special pait of the Mac’s memoiy ckx.\s retain its information 
when the power goes. The Mac’s batteiy-powered pcowneter RAM remembers 
Control Panel settings such as how quickly key charactei's repeat when you 
hold a key down, or how much time can elapse between tw^o mouse clicks 
before they’re considered separate clicks rather than a double click. The 
balteiy also powers the Mac’s built-in clock. 

The RAM chips used in deskbound Macs are connected in groups of eight 
on small plug-in circuit boards called Shigle Inline Memo7y Modules, or SLMMs. 
(The Mac Portable uses its own specialized memoiy boards, and in the 
discontinued 128K and 512K Macs, RAM chips are connected directly to the 
computers main circuit board.) As mentioned earlier, in dieir least-expensive 
configuration, some Macs include 1 megabyte (MB) of 1^1. One megabyte 
was a limitless expanse in John von Neumann’s computing world, but as we’ll 
see shoitly, today it’s barely enough. 

Cramped RAM 

The Mac’s RAM and ROM chips work together — ROM supplies the carv-ed- 
in-stone softwtii*e that helps die Mac run, and R\M provides the storage space 
to hold, well, eveiything else. You might think the Mac’s RAM holds only 
applications and their documents. Not so. RAM is like a shared closet — it’s 
crammed with odds and ends that reduce the amount of space left over for 
your stuff. These odds and ends include the following. 

❖ R'li/Pased sys/e/n softuwe Some of the Mac’s syistem software isn’t frozen 
in ROM but is instead loaded from disk during start-up. A|iple omitted some 
of this RAM-based softw'are from ROM in the interest of flexibility. (For 
e.xiimple, if the Finder was in ROM, Apple couldn’t relccise updated \^rsions 
of it without requiring eveiyone to buy new ROM chips.) 

Othei’ R\M-ba.sed system routines bypass older ROM-based ones. Many 
ROM routines are designed to be replaced by newer ones, called paicJjes, 
that load into RAM during start-up. A patch might fix a bug discovered in a 
ROM routine, or it might add new' ROM-biised features to an older Mac — 
for exiimple, Apple’s 32-bit QuickDniw software, which lets older Mac IIs 
use the latest color video hardware. The LC, Ilci, llsi, and 116c have 32-bit 
QuickDraw softw'are in ROM. Other Mac IIs that don’t have 32-bit 
QuickDraw in ROM need the patch in order to use certain programs and 
video lx)ards. The price for diis interface lift? Alx)ut 80K of RAM. 

❖ Systefn extensions These ubiquitous programs load during stanup and let 
you customize keyboard shortcuts, exchange electronic mail, and more (see 
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Chapter 19). They’re an effective way to customize and enhance the Mac, 
but they take their toll on free RAM. 




❖ MuliiFmder System software that lets you mn multiple programs simulta- 
neously. In System 6.x, it requires 160K of RAM — enough to acconirntxlate 
an array of INITs or to help feed a memon^-hungry' program. 



❖ T^je RAVI cadx^ This Control Panel option can lxx)st performance, but it 
uses RAM to do so. 



Tlie upshot of all this is that a 1MB Mac doesn’t have IMB di J)ve memory; 
instead, it has only 600K to 700K — less if you use MultiFinder or memory'- 
consuming INITs such as netw'ork or electronic-mail software. If youi>> is a 1MB 
Mac, you’ll need to do some careful tweaking to get acceptable [x?rfomiance, 
and you should choose programs that use memory' sparingly. 



Boosting Performance with RAM 

By adding to the Mac’s memory-, you c'an run several programs at the same 
time and switch among them with a mouse click. You am also u.se extra 
mem(3iy to speed up the Mac’s operation. 

Extra memory^ can lx)ost perfomiance by reducing the need for the Mac to 
access Ixnh hard and floppy disks. VClien a j:)rognim’s code or data is slashed in 
memoiy instead of on disk, data transfers occur much ftister than the leisurely 
pace of a spinning disk and iLs mechanical read-wiite haids. 

There are diree techniques you can use to improve jx^rformance by 
reducing disk accesses: 

❖ Give an application mote /ne/non’ The Finder’s Get Info window lets you 
fine-tune how large a chunk of memoiy MultiFinder gives a program. If you 
increase this amount, more of the application’s |)rogram code will he able 
to reside in memoiy at once. Othenvise, the Mac will have to swaj') poiiions 
of the program into and out of memory' as you work. Large, complex 
programs such as Microsoft Word, Excel, QuarkXpress, and Aldus Page- 
Maker are especially appreciative of more memory'. Use this rule of thumh; 
if the Mac frequently acces.ses the disk w'hen you choose commands or click 
on icons, chances are the program you’re running can Ix^nefit from extra 
memory'. (Incidentally^ a very-* handy shareware INIT called AppSizer lets you 
change memory' size values when you start a program without having to u.se 
the Get Info command.) 

❖ Activate (he R/\iM cacije The RAM cache stores the most recently acce.ssed 
portion of the disk in memory' in case its [:)rogram code or data is needed 
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again. If it is, the Mac 
retrieves it from the 
c^che insteiicl of 
accessing the disk. In 
System 6.x, the Control 
Ptinel’s Genenil option 
leLs you acti\^ate the 
RAM cache and specify 
its size. In System 7.0, 
use the Memory' 
Conu'ol Panel. 
Generally, the larger 
the cache, the better 
the petformance 
boost, until the c'iiche 
equals about 25 
percent of the Mac’s 
RAM (see the figure 
“Fast Cache”). 

❖ Use a disk A I^ 
disk is a pseudo disk 
that you create in the 
Mac’s memoiy using a 
R/\M-cliskutility (see 
the figure “Electronic 
Disks"). Such a utility is 
often included with a 
memory' upgrade. You 
can copy an application 
to a Ri-VM disk and run it at lightning speed. If the RAM disk is large enough, you 
can stiish the System Folder there too, and improve performance even more. 
Unless you have more dian 2MB of RAM, however, chances are you won’t be 
able to create a Il‘\M disk large enough to hold the System Folder and a couple 
of applications. Incidentally, you should never store documents on a RAM disk; 
if the power goes ofT (or even fluctuates briefly) or if the Mac crashes, you’ll 
learn the hard way just how pseudo a R/VM disk is. 
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By activating the Control Panel's 
RAM cache option (top), you set 
aside memory (up to 25 percent 
of the total RAM) that the Mac 
uses to hold recently loaded pro- 
gram code and data. If that code or data is needed again, the cache supplies it, 
eliminating a disk access. The chart (bottom) shows how a 256K cache improves 
performance on a 1MB Mac SE without a hard disk. It takes less time to start 
Word 4.0 and quit to the Finder a second time because part of each is stored in the 
cache. In System 7.0, use the Memory Control Panel to set the cache. With any 
system version, restart the Mac after activating the cache or changing its size. 



Start Word 4.0 

Quit to Fiiirior 

Start Word 4.0 a 
second tinio 
Quit to Findor a 
second timo 




Seconds taken to complete task 



RAM Disk or RAM Cache? 

I^M caches and RAM disks sound similar; after all, both im|)rove performance 
b)^ replacing disk accesses with memory' accesses. But beyond that the similarities 
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»ELECTRONIC,:pl|f 

* Disks ’ 

4 ■ % «*• 

A RAM-dlsk utility such as Roger 
Bates's RamDisk+. (top) let^ - w 

' set aside an area of memory as an electronic disk drive that works at lightniilg 
speed. (Another popular shareware RAM-disk utility is George Nelson's 
RAMStart.) RamOisk+ lists the minimum and maximum practical RAM disk size 
for the Mac it's running on (in this case, an 6MB Mac II) and also tells you how 
much memory is being used by the RAM cache and any programmer's debugging 
aids such as MacsBug. The chart (bottom) compares a RAM disk's effect on 
performance when it holds just an application (in this case, WriteNow), just the 
System Folder, and both the System Folder and an application against 
performance without a RAM disk. 
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end. A RAM cache is 
d>Tiamic; its contents 
change as you use the 
Mac. A RAM disk 
contains only what 
you put in it. 

VCHiat’s more, the 
eflfectiveness of each 
depends on how you 
use the Mac. If you 
generally run only one 
or 5VO programs and 
you want maximum 
peifoimance from 
diem, tr\' a RAM disk. 
If you routinely switch 
between two or more 
appliaitions using 
MultiFinder or System 
7.0, or if you regularly 
repeat certain tasks, a 
RiAM cache may be the 
better choice. But if 
your computing habits 
are haphazard rather 
than repedtive — if 
you never know which 



command or program you’ll he using next — a RAM cache won’t help much, since 
much of the program code it holds may not be needed again. 



Some Macs can get the performance-boosting benefits of a RAM cache without 
donadng some of the RAM that holds the programs. The Ilci has a slot designed to 
accept an optional cache memory>ho\\x(\, which holds a small amount of static 
RAM that can supply data several times faster than the machine’s conventional 
dynamic RAM chips. Apple’s cache memory^ board provides 32K of cache memory' 
and makes the Ilci about 20 percent faster. The Mac II6c contains built-in cache 
memory that’s fine-tuned to w'ork together with the machine’s 68030 processor. 

Those of us wiio don’t drive a Ilci or life can still benefit from cache memory. 
Orchid Technology^’s MacSprint II is a 32K cache memory' board for the original 
Mac II that boosts perfomiance by about 30 percent — not bad for a $299 add-on. 
You’ll also find cache memoiy on some accelerator boards — those brain 
transplants that replace the Mac’s central processor chip with a faster one (see 
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Chapter 34). For example, the Radius Accelerator 16 and Accelerator 25 boards for 
the SE both contain 32K of static cache memory. 



The Virtues of Virtual Memory 

One of the most exciting recent developments in Macintosh memory has 
almost nothing to do with RAM. I’m referring to virtua/ memoty, a software 
sleight of hand that can make a Mac act as though it had far more memory' than it 
actually does. 




Virtual memory is essentially a R^\M disk in reverse: instead of treating part of 
RAM as a disk, it treats part of a hard disk as RANI. Virtual-memor>' system softw^are 
and the Mac’s memonf tmtiagement hardware work behind the scenes to .swap 
program code and data Ix^tween the Mac’s R/VM and the hard disk. Because hard 
disk space costs less per megabyte than RAM, virtual memor>^ is an economical 
way to banish those out-of-memor\^ messages. 



System 7.0 adds virtual-memor\^ features to the SE/30, IIx, U6c, Ilex, Ilsi, and Uci. 
The 68030 processor in these Mac's contains built-in memorv’-management 
hardware. To use virtual memoiy on a Macintosh II or LC, you need to add 
an additional chip, the Motorola 68851 Paged Memoty Management Unit, 



or PMW. 




If you have a Mac Plus or SE containing a 68030 accelerator board, consider 
ConnectLx Corporation’s Virtual sofbA'are, a system extension (INIT) that adds 
virtuid-memor)^ features to any Mac with memory'-management hardware. (The 
Mac II version of Virtual includes the 68851 PMMU chip, which anyone widi 
steady, static-free hands can install.) Virtual performs some fancy technical 
tricks that can give you the equiv^alent of 14MB of memory' — even though 
version 6.x of the Macintosh’s system software supports only 8MB. And Virtual 
mns on 1MB Macs; System 7.0 requires 2MB. Connectix also offers other 
noteworthy memory^-related utilities, such as Maxima, which lets Macs u.se up 
to 14MB of memory as applic'ation memoiy iind includes a RAM disk utility that 
supports RAM disks of up to 120MB. 

But virtual memory isn’t complete nourishment for a memory'-starv'ed Mac. 
For one diing, it’s not as fast as real memoiy — remember, hard disks are 
mechanical beasLs. A Mac with 8MB of real RAM will be f^ter than the same 
machine with 2MB of RAM and 6MB of virtual memory. (The exact difference 
in performance depends on die programs you am and on the speed of your 
hard disk.) 

Wliat’s more, viitual memoiy works best when your Macintosh contains 
enough RAM to accommodate your largest programs. For exiimple, if one of 
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your programs needs 4MB, your Mac should have 4MB of RAM, even if all your 
other programs use less than 1MB. If you try to use \4rtual memory' to shoe- 
horn a huge program into a 1MB Macintosh, you’ll be forced to endure 
frequent slowdowns due to thrashing, the nearly constant swapping of data 
bem'een the Mac’s memory and its hard disk. 

And finally, virtual memory' uses hard disk space that could otherwise hold 
documents or application files. If you have a 20MB hard disk, you may not be 
willing to donate a third of its capacity' to virtual memory'. 

But then again, you may. If you use only one or two programs — but 
they’re memory'-hungry' ones — trading disk space for few'er memory prob- 
lems may be worthwhile. And the low' cost of virtual memory can make its 
slow'er performance tolerable. 

That’s the thing about memory' — deciding how much you need and how 
to use it effectively is a game of trade-offs. You must set aside enough memory' 
to accommodate system softw'are and system extensions such as INITs, yet 
retain enough to am your applications — while your budget stares over your 
shoulder. Tlie game isn’t easy, especially if you’re just getting staaed with 
the Mac. 

But look at it this way: at least you don’t have to use wire cutters to change 
programs. 
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Summary: 



✓ The two basic categories of memorY are ROM (read-only memory) and RAM (random-access 
memory). 

✓ In a Mac, ROM contains the software that programmers use to create pull-down menus, windows, 
dialog boxes — all the trappings of the Mac's user interface. ROM also stores the diagnostic 
routines that are performed when you switch the Mac on. 

✓ RAM performs the vital job of storing the documents you create and the software you use to 
create them. It is the Mac's temporary workspace — when you start a program, one of the Mac's 
first jobs is to copy the program from disk into RAM. 

✓ RAM is like a shared closet — it's crammed with odds and ends that reduce the amount of space 
left over for your stuff. These odds and ends include RAM-based system software, system 
extensions, multitasking system software, and the RAM cache. 

✓ Adding to the Mac's memory enables you to run several programs at the same time and switch 
among them with a mouse click. You can also use memory to speed up the Mac's operation. 

✓ A RAM cache stores the most recently accessed portion of the disk in memory in case its program 
code or data is needed again. The cache should be used if you are using MultiFinder or System 
7.0, or if you regularly repeat certain tasks. 

✓ A RAM disk is a pseudo disk that you create in the Mac's memory using a RAM-disk utility. If you store 
a program on a RAM disk, it will run at top speed. 

✓ Virtual memory is a new memory development that can make a Mac act as though it has far more 
memory than it actually does. Virtual memory is essentially a RAM disk in reverse: instead of 
treating part of RAM as a disk, it treats part of a hard disk as RAM. 





Chapter 22 

Acronyms and 
Other Jargon 



In This Chapter: 

✓ ADB: The Apple Desktop Bus. 

✓ SCSI: Small Computer Systems Interface. 

✓ CPU: Central Processing Unit. 

✓ Math, graphics, and other specialized coprocessors. 

✓ A list of some of the most common acronyms used in the Macintosh world. 



I he computer field abounds with arcane terms, the worst of which arc 
jL acronyms. Acronyms are those leftovers in language’s bowl of alphabet 
soup — cr>ptic letter combinations often thrown together without the courtesy 
of a vowel to make them pronounceable. And pronouncing them is only |-)art of 
the problem; understanding them is the other. The phrase “die new ROMs 
contain HFS and the SCSI drivers, which used to be loaded into RAM” is enough 
to baffle anyone attempting to grasp a computer’s modus o[ierandi. 

But behind every' acmnym are real, someiiines comprehensible words. 
Understanding those words and their meanings is an important first step in 
mjLstering the Macintosh. In the last chapter, we looked at two common acro- 
nyxns: RAM and ROM, which refer to the two biusic kinds of memory' the Mac uses. 
In this chapter, I’ll descramble some more acronv'ms and look at .some of the other 
jargon you’re likely to encounter in the Macintosh world. 

ADB: The Apple Desktop Bus 

As we dig into our bowl of alphabet soup, the first acronymis we encounter refer 
to some of the Mac’s rear-panel po/ls: also called co////ec/o/y, to which you attach 
your keyboard and mouse, as well as other add-ons. 
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Tlie Mac’s mputdeuices^ its keyboard and mouse — attach to ws^ADB 
connector. ADB stands \ox Apple Desktop Bus, an expansion system designed for 
input devices. (In the computer world, a bus is a set of wires that form a common 
pathway for data.) The Mac Classic, LC, and Ilsi each provide one ADB connector; 
all other Macs made after the Plus provide two. (The Plus and eariier Macs used a 
different, less versatile method to communicate with their mice and keyt>oards.) 



Mac keytoards provide two ADB connectors. That’s how^ Macs with only one 
ADB connector can accommodate both a keyboard and a mouse — you plug your 
mouse into one of the keyboard’s ADB connectors, and then use a cable to 
connect the keyboard’s second ADB connector to your Mac. This technique is 
called dais}f chaming. 

You can use the daisy chaining technique to attach up to three ADB input 
devices to a single ADB connector. In Chapter 37, I’ll take a closer look at 
alternative input dexices and ADB. 



SCSI: Small Computer Systems Interface 

The ADB is a relatively slow bus; it transfers only about 4,500 bits — or 90 
words — per second. That’s certainly faster than anyone can type, but it’s pretty 
slow as buses go. It’s far too slow' for performance-oriented add-ons like hard 
disks. At about 90 w-ords per second, loading a 10-page document into memory^ 
w^ould take over 27 seconds. You’d grow^ old w'aiting for large programs to start 
up. 

One way the Mac accommodates high-performance add-ons is with the SCSI 
bus. Short {ov Small Computer Systems lutefface md inelegantly pronounced 
scuzz)^, the SCSI bus c^in transfer millions of bits per second. SCSI is most 
commonly used for hard disks, but it’s also used by image scanners, CD-ROM 
drives, some printers, and tape-backup drives — all add-ons that benefit from fast 
data transfer. 




Like .‘\DB, the SCSI bus lets you daisy-chain peripherals to connect numerous 
add-ons to a single, rear-panel connector. While the ADB is limited to three 
devices, SCSI supports up to seven. Nearly all external SCSI devices have two 50- 
pin connectors, although some use 25-pin connectors like the one on the back of 
the Mac’s case. In either c'ase, you connect the first peripheral to die Mac’s SCSI 
port. Then, if the peripheral has a 50-pin connector, use Apple’s Penpheral 
hitefface Cable to attach a second peripheral to it. If the device has a 25-pin 
connector, use another SCSI system cable. 



When connecting multiple SCSI dexices to the Mac, you’ll need to contend 
with the black art of SCSI tennmation, w'hich involves using small connectors 




Chapter Twenty<Two: Acronyms and Other Jargon 277 



called tenyiimtorsxo tell the Mac where the SCSI bus begins and ends. The sidebar 
“A SCSI Primer’ provides more details on SCSI addressing and termination. 




The CPU and its Sidekicks 

RAM, ROM, and the rest would be nothing without the cent7'a! pwcessing imiL 
or CPU. The CPU is the microprocessor chip that executes the individual instructions 



A SCSI Primer 

Every Mac from the Plus on has a SCSI connector, 
a 25-pin female receptacle called a DB-25. Every Mac 
from the SE on also has a 50-pin SCSI connector 
Inside its case for use with an internal hard disk. 

In the SCSI world, every device has an ID number 
that ranges from 0 to 6. A device's ID number acts as 
its address — when the Mac sends data to a device. 

It transmits the device's ID along with the data. All 
the devices on the SCSI bus constantly "listen" for 
data, but only the device to which the data is 
addressed responds. 

Besides being an electronic house number, an ID 
number also specifies a SCSI device's priority. The 
higher the ID number, the higher the device's 
priority. When two devices vie for the Mac's attention 
at the same time — as might occur when a scanning 
program saves an incoming image on disk during a 
scan — the Mac turns its attention to the device 
with the higher ID number. The Mac, which Is the 
first device in the SCSI chain, has a priority of 7. 
Address number 0 is reserved for an internal 
hard disk. 

Usually, you specify a device's ID number by 
setting a switch on the device, although with some 
devices you change the ID by running a program. 
(Some users recommend avoiding the latter type of 
device; if address conflicts prevent the Mac from 



starting up, you may not be able to run the program 
to change the address.) 

Terminating the Chain 

For the SCSI bus to work properly, the Mac must 
know where the SCSI chain begins and ends. These 
vital boundaries are formed by terminators, special 
connectors that absorb the SCSI signals when they 
reach the end of the line. 

The number of terminators you need in a SCSI 
chain depends on the number of devices you're 
using — one terminator for one device; two 
terminators for two or more devices. Some devices 
(such as internal hard disks) include built-in termina- 
tors; others don't. 

The only specific termination guidelines I can offer 
are these: never use more than two terminators, 
whether internal or external; and never change a 
connection while any device (including the Mac) is on. 
Doing either may damage the Mac. 

Chapter 30 contains an Illustration showing how to 
connect terminators; you can find numerous examples 
of how to use them in the Macintosh's manual. Check 
your peripherals' manuals to find out if they contain 
Internal terminators so you'll know whether you need 
to add an external one. Chapter 30 contains more tips 
for setting up SCSI devices. CSl 
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that form a program, and that shepherds data l^etween disk and memory^ and 
between memor\^ and other com|X)nenLs. In short, the CPU has a hand in almost 
every task performed by the computer. 

A microprocessor s acti\aty follows the beat of an extremely stable electronic 
metronome. Many factors govern a computer s speed, but the number of times 
per .second the machine’s metiX)nome ticks is foremost among them. Tlie clock 
governing the Mac Classic’s microproces.sor ticks roughly 8 million times per 
.second, givitig the Mac a dock rate 8 million hertz (cycles per second), or 
8 Lf/// 2 ' (pronounced megahertz). By contrast, the clock for the Mac Ilfx’s proces- 
sor ticks at a sprightly 40 million times jDcr .second, or 40MHz. 




Macs have grown faster and more sophisticated over the years; one key to their 
evolution has been Apple’s use of increasingly |X)werful CPU chips. The Mac 
family uses Motorola’s 68000 .series of microprocessors. The Mac Classic and the 
Mac Portable use the Motorola MC68000, usually just called 68000 {ox short. This 
chip also drives the Mac SE and Plus and the primordial Macs that preceded them. 



'Hie Macintosh LC uses the 68020, often pronounced sLxty-eightothtweaty, or 
simply for short The original Macintosh 11 , introduced in 1987 and 

discontinued in 1988, also used the 68020. Tliis chip is superior to the 68000 for a 
few reasons. It’s a 32-bit micropaxessor, which means it works with informa- 
tion in 32 -bit chunks. Hie le.ss-sophisticated 68000 is a hiiirid 16- iind 32-bit 
processor: it handles information in 32-bit chunks internally, but transfers it to 
external comiionents such as IWVl chips in 16-bit chunks. The 68020, by working 
with 32 bits of information internally and externally, can shuttle twice the data in 
the same amount of time. (In the Mac LC, however, this feature isn’t fiilly taken 
advantage of. Hie LC uses 16-bit external data paths.) 



Another 68020 advantage is its built-in, 256-byte iristniction cache, higli-sjieed 
memory' that holds the instructions that the CPU used most recently. If those 
instructions are needed again, they’re supplied by the cache, eliminating the need 
for the CPU to acce.ss RAM, which takes more time. Motorola says the instruction 
cache boasts the chip’s performance by about 40 percent. 



Hie 68030 is u.sed by the remaining members of the Mac family: the SE/30 
and the Ilsi, lid, and Ilfx. The 68030 also drives the now-discontinued Ilex and 
Ilx. The 68030 has the .same advantages of the 68020, and adds some pluses of 
its own. One is a built-in paged memofy mariagement unit, ox PMMU The 
PMMU is used by System 7.0’s \4rtual memory' feature, w'hich we encountered 
in previous chapter. Apple’s AU/X, a version of the Unix operating system 
popular in many universities and engineering and re.search settings, al.so uses 
the PMMU. As mentioned earlier, Macs that use the 68020 do not sup|X)it 
vinual memory' unle.ss you buy an optional PMMU chip, the Motorola 68851. 
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Chapters 25 and 34 contain more details on which Macs do and do not 
support System 7.0’s \ditual memory^ feature. 

The 68030 also provides a built-in 256-b>te data cache, which holds the 
most recently used data just in case it’s needed again. The instnjcdon cache 
present in the 68020 is here, too. (Note the difference betw'een instructions 
and data: instructions tell the CPU what to do next, while data is what the 
instructions affect.) 

Tlie 68030 also contains twice the number of internal data pathw^ays than 
the 68020, and they work in parallel, allowing the CPU to do several things at 
once — such as access its instruction cache, data cache, and your RAM chips. 
Adding more data pathway's to a chip is like adding lanes to a freeway — it lets 
more traffic move in the same amount of time. 

Finally, the 68030 is capable of faster clock rates than the 68020. Tlie 68020 
can run at up to 33MHz, w'hile the 68030 can am at up to 50MHz — the clock 
rate used by some Mac II accelerator boards. (Apple’s top-of-the-line Mac life 
uses a 40MHz 68030). Future high-performance Macs are likely to use the 
Motorola 68040, which is faster and more sophisticated still. 




Coprocessors: CPU Sidekicks 

Any gcxxl business manager knows that being able to delegate work to 
specialists makes a manager more productive and efficient. Ditto for a computer’s 
CPU. The 68020 and 68030 are able to delegate certain tasks to specialized 
microprocessors called copwcessofy. Coprocessors lighten the load on the CPU, 
freeing it to do w’hat it does best: supervise the overall operation of the 
computer’s components. 

'Hie most common coprocessor is a math cqp/vcesso/\ a chip with a head for 
figures. A math coprocessor can perform complex calculations far more quickly 
than a general-purpose processor like the 68020 or 68030. Specifically, math 
coprocessors excel at Jloatifig point calculations — calculations involving numbers 
with decimal portions, such as 3.1415926. The Mac SE/30, Ilci, Ilex, and life 
contain the Motorola dSSS? math coprocessor. Tliis chip is also aviiilable as an 
option for the Mac Ilsi and LC. The original Mac II used the 68882’s predecessor, 
the 68881. 

The Mac life uses several specialized coprocessors that assist in transferring 
dara to and from the computer s modem, printer, and SCSI ports. In other Macs, 
the CPU has to be intimately involved in the transfer of data to or from these 
ports. In the life, specialized input/output pfxxessof's (lOPs) handle data transfers 
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to and from tlie modem and printer ports, while a chip called the SCSI/DMA 
CotitwHer shuttles information betw'een RAM and the SCSI port. By lightening 
the load on the Ilhc’s CPU, these si^ecialized chips help contribute to the Ilfx’s 
blazing speed. 

If you plan to do high-end color graphics work on your Mac, you’ll probably 

American Micro AWD29000 chip. 

Graphics coprocessors specialize in perforniing the types of calculations and data 
transfers involved in drawing complex color graphics on the screen. Apple’s 
Macintosh Display Card 8*24GC uses the *AMD29000. We’ll look at graphics 
acceleration in Chapter 38. 



Alphabits 



ANSI American National Standards Institute. This is 
the standards organization that, through subgroups, 
defines such standards as SCSI. 

ASCII American Standard Code for Information 
Interchange. A standard that defines the way letters, 
numbers, special characters, and certain control 
characters (such as tabs and carriage returns) are 
stored in the computer. ASCII often represents the 
only common ground between different models of 
computers. It enables various personal computers to 
communicate via modems and exchange ASCII files, 
which do not contain any codes or characters 
specific to a particular brand of computer. In the 
Mac world, ASCII files are usually called text-only 
files. 

cdev Control Panel device, a file that appears in 
System 6.x's Control Panel or in System 7.0's 
Control Panels folder (located within the System 
Folder). 

DB-9 A nine-pin connector used for the modem and 
printer ports on Macs preceding the Plus. Some 
third-party hardware and network cables still use 
DB-9 connectors; to use them with the Mac, you 



need a DIN-8-to-DB-9 adaptor. Apple calls this cable 
a Macintosh Peripheral Adapter; Its part number is 
M0199. 

DIN-8 Also called mini-8 or circular-8, the type of 
connector used for the Mac's modem and printer 
ports. 

HFS Hierarchical File System, the disk-management 
software used by the Macintosh. HFS Is what allows 
you to create folders and organize files within them. 

INIT Short for initialization resource, software that 
loads Into memory when the Mac starts up. An INIT 
can be a standalone file or it can be a resource within 
a cdev or RDEV file. In System 6.x, INITs (and files 
containing INIT resources) are stored in the System 
Folder. In System 7.0, they're stored in the 
Extensions folder within the System Folder. 

MFS Macintosh File System, the disk-management 
software used by the original Mac and by the 
Macintosh 51 2K. MFS could keep track of only 
approximately 128 files on a disk. (I say "approxi- 
mately" because the number varied according to the 
length of the file names.) That was sufficient for the 
limited capacity of a 400K floppy disk, but woefully 
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Yet another type of coprocessor is a digital sigtial pwcessor (DSP) chip, such 
as Motorola’s 56001 chip. In the Mac world, DSP chips are most commonly 
used by digital audio expansion boards such as Digidesign’s Audiomedia card, 
w^hich lets Mac IIs record and play back sound with the fidelity of a compact 
disc. We’ll look at digital audio again in Chapter 32. 




Letter Rip 

I’ve covered the most common Mac acron\mis and terms in this chapter, 
but there are many others, as w^ell as a world of abbreviations, that you may 
encounter. I’ve included some of them in the sidebar ‘Alphabits.” Wien you 



inadequate for hard disks, which can hold 
thousands of files. When the Mac Plus and 51 2K 
Enhanced appeared, MFS was replaced by HFS, 
which remains in use today. 

PICT A format in which many Macintosh programs can 
save graphic documents (see Chapter 8 for details 
on PICT and other graphics file formats, including 
TIFF and RIFF). 

PRAM Short for parameter /?AM, the battery-powered 
memory that stores key Control Panel settings. 

RDEV Also called Chooser device or Chooser 
resource, an RDEV Is a file whose icon appears In 
the Chooser window. The Mac's ImageWriter, 
LaserWriter, and StyleWriter printer drivers are 
RDEVs. RDEVs may also contain INIT resources that 
load into memory during startup; an example of 
such an RDEV is the AppleShare file that lets you 
connect to AppleShare file servers (described in 
Chapter 40). 

RIP Rest in peace. Also raster image processor, the 
portion of a laser printer or typesetter that interprets 



printing instructions (in PostScript or another 
language) and controls the printing mechanism to 
produce a page. 

RS-422A The type of serial communications interface 
used for the Mac's modem and printer ports. RS- 
422A is a faster version of the RS-232C standard, the 
type of communications port found on IBM PCs and 
many other computers. 

SIMM Single In-line Memory Module, the small circuit 
board that holds individual RAM chips (usually 
eight). You expand a Mac's memory by adding 
SIMMs. 

VRAM Video RAM — the memory that stores the bits 
that form a Macintosh screen image. NuBus video 
boards contain their own VRAM. In a Mac containing 
built-in video circuitry, part of the machine's main 
RAM is used as VRAM. 

XMODEM A file transfer protocol — a method of 
transferring files over a modem that ensures that no 
data is lost or garbled. ESI 
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run into one that isn’t covered in this chapter, consult the index to find where 
it’s discussed. 

In the end, most acronyms are just someone’s nasty' way^ of turning a few 
undeistandable words into a my,sterious jumble of letters. You simply have to find 
out what the letters stand for. 

Of course, pronunciation can also be a problem. SCSI may be pronounced 
as a word, but you’ll get strange kx)ks if you ask someone what kind of cippu 
his or her Mac contains. 



Summary: 

✓ Behind every acronym are real words; understanding those words and their meanings is an important 
first step in mastering the Macintosh. 

✓ ADB stands for Apple Desktop Bus. You attach your keyboard and mouse, as well as other add-ons, to 
the Mac's rear-panel ADB connector. 

✓ SCSI is an acronym for Small Computer Systems Interface. The SCSI bus is used for high-performance 
add-ons, such as hard disks, image scanners, CD-ROM drives, some printers, and tape-backup drives. 

✓ The CPU, or central processing unit, is the microprocessor chip that executes the individual 
instructions that form a program, and that shepherds data between disk and memory and between 
memory and other components. 

✓ Increasingly powerful CPU chips have helped the Mac family to grow faster and more sophisticated. 

✓ Coprocessors are specialized microprocessors that lighten the load on the CPU, freeing it to do what it 
does best: supervise the overall operation of the computer's operation. 
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Chapter 23 

The System Folder 




In This Chapter: 

✓ An introduction to the basics of the System Folder — and why you should know them. 

✓ The Mac's approach to controlling specific printers. 

✓ A look at the System file and other files in the System Folder. 

✓ Extending your Mac's capabilities with system extensions. 

✓ Tips for using MacroMaker, Map, CloseView, and Easy Access. 




i n the last chapter, I mentioned that the Mac's operation is a joint effoii 
between the system software that’s frozen into its ROM chips and the system 
software that loads from disk into the Mac’s memoiy during siariuj). T’hat disk- 
based system software lives in a variety of Hies located within the folder named 
System Folder. 

One of the Mac’s strengths is that you don’t have to undei>itand the contents of 
the System Folder in order to use the machine. Still, knowing what’s inside the 
System Folder can be a big help when you want to moubleshoot a jDroblem, 
customize the Mac, or just understand how it works. In this chapter, we’ll open 
the System Folder and explore w'hat’s inside. The table ‘Tnside System 6.x” shows 
the name, and purpose of all the files that comprise the System 6.x release of the 
Mac’s system software. We’ll also look at the four System Folder files that often 
confound inexperienced users — MacroMaker, Map, CloseView, and Easy Access. 

Unless noted othei*wise, the information in this chapter applies to system 
versions 6.x and 7.0. We’ll explore the unitiue features of System 7.0 in Chaixer 25. 
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Inside System 6.x 


File Name 


Purpose 


Finder 


Disk and program management 


MultiFinder 


Runs multiple programs simultaneously 


System 


Holds fonts, desk accessories, system software and resources 


Scrapbook File 


Holds contents of Scrapbook desk accessory 


Note Pad File 


Holds contents of Note Pad desk accessory 


Clipboard File 


Provides auxiliary storage for Clipboard 


Backgrounder 


Looks for spool files created by MultiFinder 


DA Handler 


Runs desk accessories under MultiFinder 


Printer Resources 


ImageWriter 


Allows printing to ImageWriter 


AppleTalk ImageWriter 


Allows printing to AppleTalk-equipped ImageWriter lls 


ImageWriter LQ 


Allows printing to ImageWriter LQs 


AppleTalk ImageWriter LQ 


Allows printing to AppleTalk-equipped ImageWriter LQs 


StyleWriter 


Allows printing to StyleWriters 


Personal LaserWriter LS 


Allows printing to Personal LaserWriter LSs 


LaserWriter lISC 


Allows printing to LaserWriter IISCs 


Personal LaserWriter SCs 


Allows printing to Personal LaserWriter SCs 


LaserPrep 


Prepares Postscript printers for printing by LaserWriter driver 


LaserWriter 


Allows printing to PostScript printers 


Print Monitor 


Print spooler for Postscript printers, Personal LaserWriter SCs, Personal 
LaserWriter LSs, and LaserWriter IISCs 


Control Panel Devices (cdevs) 


Startup Device 


Selects startup hard disk (not for Plus) 


Monitors 


Selects number of colors/greys, change configuration of multiple 
monitors 


Mouse 


Adjusts mouse tracking and double-click speed 


Keyboard 


Adjusts key repeat rate and delay until repeat 


General 


Provides basic Control Panel settings 
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File Name 


Purpose 


Sound 


Allows selection of system alert sounds. In System 6.0.7, allows 
recording and cutting and pasting of alert sounds. 


Color 


Allows selected text to appear in color 


Map 


Displays world map and allows resetting of built-in clock/calendar 


Closeview 


Enlarges screen image 


Other Files 


Key Layout 


Provides keyboard layout for Key Caps desk accessory 


Easy Access 


Allows issuing of multi-key sequences without holding down modifier keys 


MacroMaker 


Allows recording and play back of mouse and key sequences 


Macros 


Stores macros created by MacroMaker 


MacroMaker Help 


Contains MacroMaker help screens 


Finder Startup 


Stores your Set Startup command choices 


Startup Screen 


When present, its image replaces "Welcome to Macintosh" startup screen 


Utilities 


Font/DA Mover 


Installs and removes fonts and desk accessories 


TeachText 


Lets you create text-only files and read files containing last-minute update 
Infomiation 


Installer 


Updates System Folder to latest version or adds new system software 


Apple HD 20 Setup 


Tests and initializes Apple SCSI hard disks 


Disk First Aid 


Tests disks and performs minor repairs 


HD Backup 


Backs up and restores hard disks 


Apple File Exchange 


Allows access to non-Macintosh disks and translates between various file formats 


TrueType Files* 


TrueType 


Enables use of TrueType fonts 


(various font files) 


Contain mathematic descriptions of typefaces 


^TrueType files can be used with System 6.0.7 only. 
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System Folder Basics 

System software, whether tliat of a Macintosh, an IBM PC, or a room-sized 
mainframe computer, transfomis a collection of chips and circuits into a working 
computer. System software controls the computer’s parts and responds to 
external Input from a keyboard and, in the Mac’s case, the mouse. 



The System Folder is the folder with a small Mac icon on it. Disks that contain 
System Folders are called m/e/?/ disks; a disk whose System files are currently in 
use is c''alled the sia/H/p disk. The stanup disk’s icon always ap[3eai:s in the up|X*r- 
right comer of the Finder’s desktop. You can move it elsewhere, but it will revert 
to its original loc'ation the next time you start up your Mac. 



'Fhe most visible member of the Mac’s system software is the Finder, the 
software for which is stored in a file by the same njuiie. As mentioned in previous 
chapters, you use the Finder to start, (ir lcu///ch, applications; to copy, rename, 
and delete files; and to copy, eject, and erase disks. The Finder also provides disk- 
management conveniences — the Get Info command for attaching descriptive 
text to files, for example. Tlie Finder also lets you organize a disk’s contents by 
crediting folders and dragging documents or programs into them. And the Finder’s 
Print Directory' command (in the File menu) lets you print directory^ print-outs 
that show what’s on a disk or in a certain folder. 



In System 6.x, a close cousin to the Finder file is the file named MultiFinder, 
which contains the program code that enables the Mac to mn numerous pro- 
grams simultaneously. MultiFinder works together with two other System Folder 
files. Backgrounder and PiintMonitor, to provide the background printing 
capability that lees you continue to work wiiile the Mac converses with a laser 
printer. Weil look more closely at how MultiFinder performs these juggling acts in 
the next chapter. 



Printer Resources 

Speaking of printing, obtaining hard copy would be considerably harder 
without p/i/ite/' resoioxes like the files c'alled ImageWriter and LaserWriter. Also 
called pri/iter drive/s, printer resources contain the commands that control a 
specific brand or model of printer. W^ien your System Folder contains drivers for 
more than one printer, you use the Chooser desk accessory to select wiiich 
printer you w'ant to u.se. After choasing a printer, you’ll see options pertaining to 
that printer in the Page Setup and Print dialog boxes that all programs use (see 
“Choasing a Printer’’). 

The Mac comes with a disk called Printer Tools, which contains printer drivers 
for Apple’s printers: the PostScript-based LuserWriter IIKT, IINTX, and Personal 
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! Chooser j 

Select 0 LaserWriter: 



PS-820 TMrt o 



O 



Background Printing: (i) On O 



User Name: 



AppleTalk 



® Active 
O Inactive 



34 



Choosing a Printer 

The Chooser desk accessory (left) displays a list of all the RDEV files in 
your System Folder. When you choose a particular printer, the Mac 
changes the Page Setup and Print dialog boxes to reflect that printer's 
capabilities. At right, the Page Setup dialog boxes for Apple's 
LaserWriter, Personal LaserWriter LS, and StyleWriter. 



LascrlUritor Page Setup 



Paper ^ US teller On-I tetter , , 

O US Legal O 85 Letter O I Tabloid | 
Reduce or Printer Effects: 

Enlarge: g font Substitution? 

Orientation QTeut Smoothing? 

0 Graphics Smoothing? 

(SI r aster Bitmap Printing? 






[options] 



Personal LaserlUriter LS 



Paper ® US Letter 
OUS Legal 
O 10 Enuelope 
Orientation: Size: 

<Sf 100 % 

075 % 
050% 



OR4 Letter 
005 Letter 



Printer Effect: 



I Help ] 






PI Precision Oltmop Olignment 
^ (47o reduction! 







StylelUriter 








Paper: US Letter 

OUS Legal 


OR4 Letter 
O Enuelope l^'IO) 


( Cancel ] 


Oiiontntion: 


m 


Scale: I00%[g) 






LaserWriter NT; the non-PostScript Personal LaserW'iiter and SC; the clot-matrix 
ImageWriter II and ImagcW^iter LQ; and the ink-jet StyieWiiter. Printer drivers 
for non-Apple laser printers such as Hewlett-Packard’s biserjet series and for 
numerous dot-matrix printei*s are available from companies such as GDI 
Softwxirks (see Chapter 36). x\nd tliird-paity, non-PostSciipi printers such as 
GCC Technologies’ Personal HiserPrinter II series include their own drivers. 
Generally, you use a third-party printer driver in the same way that you use an 
Apple printer driver: Co[)y the driver into the System Folder of your startup disk, 
and then use the Chooser to select the driver you want. (In System 7.0, printer 
drivers are kept in the Extensions folder, located within the System Folder.) 

As weil see in Chapter 36, printing to a PostScript-based printer requires two 
printer files, named HiserPrep and InserWriter. LaserPrep prepares the (printer for 
accepting the PostScript printer commands sent by LaserWriter, the driver itself. 

The System File 

The lead j:)layer in the System Folder is the System file, which contains much of 
the xMac’s ^system software. The System file also holds resource infomvation that 
lets Mac programs display cuiTenq<, time, and date values in the format required 
for various countries. And the System file holds your fonts and desk acceSxSories. In 
System 6.x and earlier versions, you install or remove foncs and desk accessories 
using x^pple’s Font/DA Mover utility' (instructions for using the Font/DA Mover 
appear in Chapter 19). In System 7.0, you install or remove fonts by simply 
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dragging them to and from the S^^stem file, and you install desk accessories by 
moving them into the Apple Menu Items Folder. 

Awaiting installation into your System file is a massive selection of fonts, from 
Hebrew t\pefaces to special-purpose foncs containing math symbols to headline 
fonts for desktop publishing. Many fonts are available free through user groups; 
others are sold by such companies such as Adobe Systems and Bitstream. The 
same applies to desk accessories: As we saw in Chapter 19, turbochai*ged calcula- 
tors, scaled-down word processors, and disk- and file-management tools are just a 
few of the desktop adornments available. 



System Extensions 

We’ve encountered system extensions in previous chapters: they’re files that 
exiend the Mac’s capabilities or enhance its operation. System extensions fall into 
three general categories: 

❖ Coniro! Pane! devices, or edevs (pronouned see-dev). These work along with 
the Control Panel in System 6.x. \X1ien you open the Control Panel, it looks for 
edevs, then displays the icon for each one it finds. Click on an icon, and the 
edev swings into action, adding whatever buttons and options to the Control 
Panel’s window that are necessary* for the device you chose. \X1ien you buy a 
new piece of hardware — such as a high-end video board or a CD-ROM player 
— it might come with a edev that you copy to your System Folder. In System 
7.0, edevs reside in the Control Panels folder. 

❖ Chooser extensions, or RDEVs (pronounced env-dex). Tliese are files that 
appear in the Ch(X)ser window. The most common RDEVs are printer drivers. 
RDEVs are also often used to provide access to the devices on a network, such 
as laser printers and file serv'ers (hard disks that are available to all the ma- 
chines on a network). 

❖ Iniiiaiization resources, cx JNITs. INITs contain software that loads into 
memoiy when the Mac starts up. INITs may be separate files (such as Apple’s 
MacroMaker and Easy Access), or they may be part of a edev or RDEV file. One 
example of an RDEV tliat al.so contains an INIT resource is the AppleShare 
RDE\^ which lets you access AppleShare file serv^ers on a nert\'ork (see Chapter 
40). In System 7.0, INITs live in the Extensions folder (within the System 
Folder). 

What’s with the four-letter abbreviations — RDE\^ edev, and INIT? Tliese are 
the technical terms for s^'stem extensions and die way they’re identified by the 
Mac’s operating system. Apple would probably [irefer that eveiyone call these files 
Chooser extensions, Control Panels, and initaliziition resources, but most 
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advanced Mac users prefer the techie abbreviations. Maybe it’s Ixxause they take 
less time to say. 

The Supporting Cast 

The remaining players in the System Folder have bit parts or do an occasional 
cameo, but diey c'<in enhance the [x^ifomiance. You may see a file culled 
StaiTupScreen, which contains a [:)icture that appears instead of the “AX^clcome to 
Macintosh” startup message. You can make your ow^n startup screen by creating 
an image using any of sevenil [Tainting programs (see Chapter 8). 

Another member of the system team, the Cliplxrard file, occasionally stores the 
contents of the Cliplxrard, the Mac’s mechanism for exchanging information 
iTetw'een applotions. I say “occasionally” becTiuse the contents of die Clipboard 
are often held in the Mac’s memor)' and not stored on disk. /Vn application can 
instruct the Mac to .save the Clipboard on disk if it contains more information than 
will fit in memory. If you use Microsoft Wbrd, for example, you may occasionally 
see the message “Save large Clipboard?” when you quit the program. If you 
choose Yes, Word saves the Clipboard’s contents in the Clipboard file. 

Lastly, you might encounter specialized s>^tem files such as Macintalk, a speech 
dtii'er\\\c\\. lets specially written applications produce somewhat convincing 
s[Teech. You can access Macintalk from within HyperCard and with Bright Star 
Technology’s interFace, w'hich we looked at in Chapter 12. 

The System Folder also holds a variety' of other files that your programs may 
use as they lun. For exiimple, some programs with spelling checkers require that 
their dictionary' files be stored in the System Folder. Many programs also create 
prefefvnces files, which store your current application .settings and w'hich often 
have the text “prefs” or “settings” in their names. In System 7.0, preferences files 
are stored in the Preferences folder. 

You may also see specialized font files used by a paiiicular piinter. 
Downloadable PastScript printer font files have odd-.sounding names such as 
FmnkGotBoo for Adobe’s Franklin Gothic Book. You might be tempted to 
rename these files to make their names a bit more comprehensible. Don’t do it — 
the Mac’s LaserWriter printer driver won’t lx: able to find the files during a print 
job. 

And you’re likely to .see /empo/wr that applic'ation programs create as 
they operate. Microsoft Word’s temporaiy files, for example, have names like 
Word Temp 1, Word Temp 2. Never delete a tem|X)raiy file if the program that 
created it is still ainning — you’ll be pulling the aig out from under the program 
and you’ll probably lose work or cau.se a system cmsh. If you suspect that a 
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pro^nim lias left a few lumporaiy files in your System Folder, be sure to quit the 
program lx?fore deleting them. 



Making Macros 

Now let's look at some of those confounding system files, starting with 
MacroMaker, which 1 intixxlucetl in ChajMer 19. .MacroMaker lets you record 
keystrokes anti mouse actions, then play them back later by choosing a single 
command or using a key sequence. Using macros, you can add your own Com- 
mand-key shortcuts to 
commands or store 
freciuently typed text 
for quick retrieval. 
Although MacroMaker 
has been criticized as 
having compatibility 
problems with some 
programs, many 
[leople find it a handy 
way to automate 
simple repetitive tasks. 
For that retison. I’ve 
included an introduc- 
tion to it here. 




A Macro Making 
MacroMaker's cassette 
recorder window lets 
vou name, store, and 
retrieve macros. Here, a 
global macro (one 
available in any 
application) named 
Chooser has been 
loaded. The Info area 
contains a brief 
description of the 
macro, and the 
Keystroke area show^ 
the macro's key 
assignment. Tip: to 
display MacroMaker's 
help screens, click on 
the version number in 
the bottom-right corner. 



MacroMakc*!* lets you maavs, available in all programs; Finder 

macn)s, on taji when the Finder is active; and applicatiorrspecijlc maavs, which 
work only when the application you u.sed to create them Ls active. MacroMaker 
loads into memoiy during sianu|i and adds a menu (a cassette tape icon) to the 
menu bar. To record a macro, choose Start Recording from MacroMaker’s menu, 
then (x.‘ifomi the tasks you want to record. The cussetie icon flashes wiiile you’re 
recortling. When you’ve finished, choose Stop Recording from MacroMaker’s 
menu, and MacroMaker’s window appears (see the figure “Macro Making”). 

The MacroMaker window' lets you save and name macros. Macro names appear 
in MacroMaker’s menu. You'll probably also w"ant to assign the macro to a key 
.sequence to lx‘ able to play it w ithout rcniching for the mouse. You can use 
Command-key setiuences to summon macros, but in doing so, you risk di.sabling a 
program’s built-in Command-key shortcut. For example, if you use your word 
processor to record the text Sincerely and you assign the macro to the Com- 
mand-S key seciuence, you’ll disable the keyboard shortcut for your w'ord 
processor's Save command. 
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For a gcxxl sunogate Commtind key, try' the Control key present on all Mac 
keyboards (except those of the Plus and earlier machines). If you use the Apple 
Extended II keyboard — the big, 105-key beast — you can also assign macros to 
its fifteen function keys. For the Mac Plus, whose keyteird lacks a Control key and 
function key^, use Command along with the Shift or Option keys. Or just examine 
your program’s menus before Jissigning the key sequence to be sure your 
sec|uence won’t override an existing one. 

MacroMaker does have limitations. You can’t stop recording when a modal 
dialog box (one you can’t click ouLside of) is open. Thus, you can’t record a macro 
whose last act is to issue an Open command — you can’t tell MacroMaker to stop 
recording without pulling down its menu, and you can't get to its menu without 
cancelling the dialog box. Also, Macix)Maker can’t record a pause, so you can’t use 
it to automate a telecommunications session or other activity' that involves waiting 
between two tasks. Two commercial macro packages — CE Software’s QuicKeys 2 
and Affinity’s Tempo II — don’t have these shortcomings. If you become addicted 
to macros, you’ll probably graduate to one of these. But MacroMaker is ideal for 
automating simple tasks and putting the extended keyboard’s function key's to 
work. And it’s free. 




Map: Are They Awake in Ankara? 

I recently read of a Gallup poll in which three out of four Ameiicans couldn’t 
locxite the Persian Gulf on a map. Perhaps the Map cdev will help to change that. 
Map adds to the Control Panel a world map and options for finding cities and 
determining the distance and time difference betw'een them and your location 
(see the figure “TlTe Mac’s Map” on the next page). 

Besides being useful anti educational, the Map cdev illustrates Apple’s 
commitment to making the Mac a truly international computer. Wdien you use 
the Set button to specify' your loaition. Map stores the location in the Mac’s 
loarameier RAM — that batteiy-powered area of memory' that holds the time, 
date, and other Control Panel settings. Take your Mac to a different time zone, 
and you can use the Set button to adjust the Mac’s built-in clock accordingly. 

Apple’s goals for dealing with time go far Ixjyond making it c^asier to reset 
the Alami Clock. More businesses are using modems and long-distance links to 
connect their offices to remote Macs, and as they say on Star Trek, that disrupts 
the space-time continuum. For exitmple, if you create a file at 9:00 am in Boston, 
then transmit it to San Fransisco, it arrives three houi*s before it was created — at 
Icust according to the Mac’s cuirent file-dating mechanism. Future versions of the 
Mac sy'stem will be better able to deal with multiple time zones. 
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The Mac's Map 

The Map cdev 
displays a world map 
and lets you 
determine tie 
distance and tine 
difference betv/een 
cities. To determine 
the shortest distance 
between two points. 
Map performs a great 
circle calculation, 
which involves 
placing an imagina 7 
plane through the 
center of a sphere so 
that it touches both 
points, then drawing 
and measuring an arc 
between the points. 
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By the way, you can open an enlarged version of the map by pressing the 
Option key while clicking on the Map icon. 



Up Close with CloseView 

Another cdev that sometimes mystifies new useiTi is CloseView, which lets you 
enlarge the screen image up to 16 times its normal size. Clo.seView is one of those 
cdevs that contains an INIT resource; when you start your Mac, Close\^iew loads 
into memoiy, ready to be summoned from the Control Panel. CloseView is 
intended to make the Mac’s screen easier for \isually impaired users to read, but 
it’s also handy for precise drawing or positioning. 




CloseView’s mx^terious side surfaces if you aren’t aware of what it does. If 
you’ve ever started uj) ytTur Mac and found a large black rectangle on the screen 
chances are you or someone else inadvertently activated CloseView. Similarly, if 
you’re w'orking away anti a black rectangle suddenly appears, you j:)rol)ably t>ped 
ClaseView’s keyboard-activation secjnence, which is Comm<ind-Option-X. 

In either case, you can deactivTite CloseView by ojTening the Control Panel, 
locating and selecting the Clo.seView cdev, and then clicking its Ofi' button. But 
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because CloseView activates automatically 
each time you start up, you’ll want to drag it 
out of your System Folder or disable it using 
an INIT manager. 

By the way, if your Mac has color or 
greyscale \ideo hardware, avoid using 
CloseView in the 16- or 256-color or grey 
modes. CloseView doesn’t [Terform well 
with more than 8 colors or greys. 

Incidentally, in CloseView and in 
MacroMaker, you’ll notice icons represent- 
ing the Option and Control keys (see “Key 
Icons”). It’s a good ideii to become familiar 
with these icons, because some programs (including Microsoft Word) use 
them to indicate keyboard shortcuts. 

Not-So-Easy Access 

If there’s one INIT that causes more head scratching than any other, it’s 
probably Easy Access. Easy Access provides two keyboard-modification 
features. Hie s//c^y keys feature makes the ke>iioard more accessible for 
ph>'sic'ally challenged users. To invoke the stickv' keys option, press the Shift 
key five times. Wlien sticky ke^'s is active, you c'an type combination keystrokes 
(such as Command-S, or Shift-A) without having to press two keys simulta- 
neously. Instead, first press the appropriate modifier key (Command, Option, 
Shift, or Control), then the appropriate letter key. 



Key Icons 


(HD Keypad 


Six icons that represent th e 


□ Caps Lock 


Mac's numeric keypad and 
its keyboard modifier keys. 


§§ Command 
O Shift 
Control 
Option 


Example: ii ^ fl 


means Command + Option -f- Shift + A 



The Keys to the Pointer ► 

The Easy Access file's "mouse keys" feature lets 
you move the mouse pointer using the keyboard's 
numeric keypad. To activate mouse keys, press 
Command-Shift-Clear. Subsequently, the keypad's 
keys move the pointer as shown here. The longer 
you hold a key, the faster the pointer moves; 
tapping a key moves the pointer one pixel at a 
time. Pressing the 5 key is equivalent to clicking 
the mouse button; pressing 0 is like holding down 
the button, while pressing the period key is like 
releasing it To deactivate mouse keys, press the 
keypad's Clear key. 
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Eas)^ Access’ other 
feature, obtained by 
pressing Command- 
Shift-Clear, is called 
mouse keys. Mouse 
key's lets you move 
the mouse pointer 
using the keyboard’s 
numeric keypad (see 
the figure ‘‘The Keys 
to the Pointer”). The 
mouse keys feature 
not only makes it 
easier to precisely 
position items in a 
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Easy Access in Use ^ 
When Easy Access's sticky keys feature is active, a small icon 
appears at the right edge of the menu bar (left). When you press 
a modifier key (such as Shift or Command), an arrow appears in 
the icon (right). You can then type a character and Easy Access 
will combine it with the modifier key you pressed. 




publishing or painting 
program, it could be a 
godsend if your mouse 
dies when you’re on a 
deadline. 




It’s fiiirly easy to 
accidentally [\'pe the 

key sequences that invoke Easy Access’s mouse keys or sticky keys features. If you 
aren’t aware that Easy Acce.ss Ls in memory\ you might think your keybcjard has 
gone haywire. You’ll always know if the sticky keys fejiture is active by examining 
the right edge of the Mac’s menu har: when sticky^ keys is active, Easy Access 
displays small icons there (see the figure “Easy Acce.ss in Use”). 



If you don’t need or want Eitsy Access’ features, yank Easy Access out of your 
System Folder or disable it using an INIT manager. Remember to restart the Mac 
after disabling Easy Access. 



It’s worth mentioning that the version of Easy Acce.ss that accompanies System 
7.0 has new features. You can disable mouse keys or sticky keys using the Easy 
Access Control Panel, and audio feedback lets you know when Eitsy Access 
is active. 



Matching the System to the Mac 

Apple has rele;tsed numerous versions of the Mac’s system sofm^are, and it’s 
important to use the version that’s recommended for your Mac. The table 
“Recommended System Versions” lists the vei*si(Tns Apple suggests for each model 
of Macintosh. Not listed in the table is System 7.0, which works on any Macintosh 
from the Plus on, provided you have at leist 2MB of memory' and a hard disk. 




If your Mac is running a system vei'sion prior to 6.0, updating to System 6.0 (or 
7.0, if your Mac supports it) should be at the lop of your to<Io list. You can get the 
System 6.0 update from user’s groups; by downloading its files from CompuSen^e, 
America Online, or other information senrices; or ftom an Apple dealer. The 
System Update 6.0 package sells for $49 and includes e.xcellent manuals. Most 
dealers will also let you copy their System 6.0 disks if you supply your own disks. 




The Sy'stem 6.0 package includes a [program called Installer that updates the 
System Folder on your hard disk or on startup floppies. Hie Installer uses special 
ckx'uments allied scripts, each tailored to a particular model of Mac. You choose 
the script for your Mac, and the Installer reads it to determine which modifications 
to make to your Sy'stem Folder, 'fo ensure your sy'stem is updated properly, start 
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Recommended System Versions^ 


Macintosh Model 


Recommended Versions 


Acceptable Versions 


128K 


System 2.0/Finder 4.1 




51 2K 


System 3.2/Finder 5.3 




512K 


System 3.2/Finder 5.3 


System 4.0/Finder 5.4 


51 2K Enhanced 


System 3.2/Finder 5.3 


System 4.0/Finder 5.4 




System 3.3/Finder 5.4 
System 3.4/Finder 6.1 
(for use with AppleShare) 


System 4.1/Finder 5.5 


Plus 


System 6.0.2/Finder 6.1 


System 3.2/Finder 5.3 




System 6.0.3/Finder 6.1 


System 3.3/Finder 5.4 




System 6.0.4/Finder 6.1 


System 4.1/Finder 5.5 
System 4.2/Finder 6.0 


Classic 


System 6.0.7/Finder 6.1 




SE 


System 6.0.2/Finder 6.1 


System 4.0/Finder 5.4 




System 6.0.3/Finder 6.1 


System 4.1/Finder 5.5 




System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 


System 4.2/Finder 6.0 


SE/30 


System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 




LC 


System 6.0.7/Finder 6.1 




II 


System 6.0.2/Finder 6.1 


System 4.1/Finder 5.5 




System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 


System 4.2/Finder 6.0 


llx 


System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 




llsi 


System 6.0.7/Finder 6.1 




Ilex 


System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 




llci 


System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 




llfx 


System 6.0.7/Finder 6.1 




Portable 


System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 




*You must use System 6.0.7 or a later version in order to use the enhanced sound features in HyperCard 2.0 
or Apple’s Personal LaserWriter LS or StyleWriter printers. 
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up with the S>’steni 6.0 disk. In Chapter 30, I'll provide more tips for installing 
system software for reliable results. 

’Hie System 6.0 package also includes several minimum scripts that create 
scalc*d-down System Folders. The minimum Mac SE script, for example, creates a 
system containing only the Control Panel and Chooser desk accessories, just a few' 
fonts, and no printer drivers. You’ll w'ant to use the minimum scripts if you have a 
Mac with no hard disk or to create an emergency startup floppy disk that you can 
u.se if something happens to your hard disk. I’ll elaborate on the virtues of an 
emergenq' stanup floppy in Chapter 27. 



Summary: 

✓ You don't have to understand the contents of the System Folder in order to use the Mac, but 
knowing what's inside can be a big help when you want to troubleshoot a problem, customize the Mac, 
or just understand how it works. 

✓ System software controls the computer's parts and responds to external input from a keyboard 
and, in the Mac's case, the mouse. 

✓ Printer resources contain the software that control a specific brand or model of printer. 

✓ The System file, which contains fonts and much of the Mac's system software, also holds 
resource information that lets Mac programs display currency, time, and date values in the format 
required for various countries. 

✓ System extensions (files that extend the Mac's capabilities or enhance its operation) fall into three 
general categories: control panel devices, or cdevs, found in the Control Panel; Chooser exten- 
sions, or RDEVS, found in the Chooser window; and initialization resources, or INITS, which 
contain software that loads into memory when the Mac starts up. 

✓ Apple's MacroMaker lets you record keystrokes and mouse actions, then play them back later by 
choosing a single command or using a key sequence. 

✓ Map is a cdev that adds to the Control Panel a world map and options for finding cities and determining 
the distance and time difference between them and your location. 

✓ CloseView is a cdev that enlarges the screen image up to 16 times its normal size. Originally created for 
visually impaired users, it can be handy for precise drawing or positioning. 

✓ Easy Access is an INIT whose sticky keys feature allows you to type combination keystrokes without 
having to press two keys simultaneously. 

✓ Apple has released numerous versions of the Mac's system software, and it's important to use the 
version that's recommended for your Mac. 





Chapter 24 

Multitasking 




In This Chapter: 

✓ Multitasking using MultiFinder. 

✓ A background discussion on the multitasking operating systems. 

✓ How time and money figure into multitasking equation. 

✓ Memory conservation: choosing your programs wisely. 

✓ How to adjust memory requirements to fit more programs into memory. 

✓ Survival tips to get the most out of the Mac's multitasking features. 




uture computer historians will note the late 1980s as the period when 
JL multitasking\yt^ to make its way from mainframes and minicomputers to 
micrexromputers like the Mac. Multitasking — a computer’s ability to mn numer- 
ous programs simultaneously — has been around on big computers for years, but 
microcomputei's lacked the processing speed and the memory capacity' needed to 
load and switch between numerous programs. 

But that has changed. Multitasking has burst onto the microcomputer scene, 
throwing it into an era of transition. In the IBM PC world, new system software 
called 0|3erating System/2 (0&(2) adds multitasking capabilities to certain IBM 
machines, but can’t eflTiciently run many of the programs av’ailable for PCs. As a 
result, PC users and developers are grimacing from growing pains that l:>egan in 
1987 and haven’t let up yet. 

Apple has made the transition to multitasking less [XiinfijI by introducing 
multitasking features to tlie Mac in gentle steps. The first step was taken in 1987, 
when Apple released MultiFinder, which provided the most important features of 
a multitasking operating s^'stem — the abilit>' to am several programs at once and 
to print documents and perfomi other time-consuming jobs while you continue to 
w'ork. MultiFinder hiisn’t changed much (am its initial release to the version that 
runs under System 6.x. As proof of Apple’s desire to gently introduce the Mac 
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world to multitasking, the Finder’s Set Startup command gives you the option 
of not even running MultiFinder. 

The next major step was the development of System 7.0. As we’ll see in the 
next chapter, Sy'stem 7.0 adds enhancements that many people expect of a 
powerful multitasking operating system, including features that allow pro- 
grams to communicate vsith each other to exchange data and commands. As 
proof of Apple’s commitment to Mac multitasking. System 7.0 doesn’t give you 
the option of running under the “single Finder.’’ In System 7.0, MultiFinder is 
always active; indeed, MultiFinder and the Finder are one and the same. 

E\^n with Sy'stem 7.0, the Mac’s sy^stem softw'are doesn’t yet have all the 
capabilities of OS/2. But it doesn’t have all its compatibility and performance 
headaches, either. In this chapter, I’ll examine some of the technicalities 
behind the Mac’s ability to run several programs at once. I’ll also present 
some memory-conserv'ation tips that m\\ help you squeeze more out of — 
and into — MultiFinder. Unless noted otherwise, this memory' information also 
applies to System 7.0. 





The MultiFinder Difference 

Even before MultiFinder, the Mac provided a scaled-down fomi of 
multitasking: desk accessories, those small programs you can summon from 
the Apple menu. But die Mac’s .sy'stem software places a limit on how laige a 
desk accessory' can be, and while some skilled programmers have managed to 
cram a lot into some desk accessories, no desk accessory' can match the 
capabilides of a standalone program. Desk accessories are just that: accesso- 
ries, complements to a full-scale application. 

MuldFinder lets you have more than one program on the screen simulta- 
neously and switch betw'een them with a mouse click. When you stan an 
application on a Mac running MultiFinder, the Finder doesn’t disappear as it 
does without MultiFinder. Instead, it remains in memory and Ls visible behind 
the application’s window. If you want to switch back to the Finder — perhaps 
to start another program or organize some disk files — you need not quit the 
program you’re running. Instead, simply click on a disk icon or on die small 
icon at the right end of die menu bar, or choose Finder from the Apple menu. 
Once you’ve returned to the Finder, you can start anodier program. You can 
continue this process until you am out of memory — which, on a Mac with 
1MB of memory, often happens after staaing only one application. 

In the computer world, the process of putting one application on hold and 
activ'adng a different one is called contaxi stvitching. It’s important to under- 
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Stand that context switching isn’t multitasking. Programs that are put on hold 
don’t perform any work; they simply hang around on the sidelines, waiting to 
be called back into action. 

MultiFinder’s multitasking features surface when you use programs 
designed for them. Wlien a prognim is written to recognize and use 
MultiFinder’s capabilities, it am wxirk />/ the backgrotoid — that is, when it isn't 
the active applicatit)n. A communications program can transfer a file over the 
phone lines while you type away in a word processor. A database manager can 
.son a database. A spreadsheet program can crunch through a complex 
L'alculation. /\nd almost any program can print to a Personal LxserWriter LS or 
to any PostScript laser printer, thanks to PrintMonitor, a background printing 
program included with the Mac (see the sidebar “Background on Printing”). 

Any program that peifoims time-consuming tasks that don’t require your 
attention is a candidate for background operation. You aren’t likely to see 



Background on Printing 



Printing to a laser printer is like standing in line to 
buy vodka in Russia: the result is great, but you hate 
the wait. The PrintMonitor application that accompa- 
nies MultiFinder lets the Mac print to a Personal 
LaserWriter LS or any PostScript printer in the 
background. PrintMonitor won't make your pages 
appear more quickly — indeed, they'll probably take 
longer, since PrintMonitor must share processor time 
with other applications. But PrintMonitor, like any 
spooler (computerese for software that handles 
background printing), lets you resume work sooner by 
intercepting data en route to the printer, saving it on 
disk, then returning control of the Mac to you while It 
talks to the printer in the background. 

To activate background printing, use the Chooser 
desk accessory to select the LaserWriter or Personal 
LaserWriter LS print driver, and then select the 
Background Printing On button. (If the Background 
Printing buttons are disabled, you aren't running under 



MultiFinder.) Subsequently, when you issue a Print 
command, the Mac creates a spool file containing the 
document's contents. A small and always-active 
application called Backgrounder (located in the System 
Folder) constantly scans for the creation of a spool file. 
When it detects one, it starts PrintMonitor, which sends 
the spool file's contents to the printer In the back- 
ground. As we'll see in Chapter 40, PrintMonitor's 
window lists the documents waiting to be printed and 
lets you postpone printing, schedule printing for a 
specific time, and rearrange the order of the waiting 
documents. 

For now, background printing from Apple isn't in the 
cards for Apple's ImageWrIter dot-matrix or StyleWriter 
ink-jet printers. However, Fifth Generation Systems' 
SuperLaserSpool does print to ImageWrIters and 
StyleWriters In the background, and is fully compatible 
with MultiFinder. C5I 
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support for background operation in highly interactive applications such as 
painting programs. Tlie only time-consuming, hands-off task such programs 
perform is printing, and PrintMonitor takes care of that. 




What Multitasking Is — And Isn't 

How can the Mac run foreground and background programs simulta- 
neously? It can’t. The Mac’s s}^tem softw'are is a master of deception — 
it switches its attention from one program to another so quickly that all the 
programs appear be running at once. 




To understand how multitasking operating systems create this illusion, let’s 
step back and look at how' computers run programs. Nearly all computers, 
from Macs to mainframes, execute one instruction at a time, in sequence. The 
exceptions are today’s ultra-pow'erful supercomputers, w'hich use a new 
computing technique called parallel pwcessing, wherein multiple processors 
execute instructions simultaneously. 



In a multitasking operating system, each program you run is called a task, or 
a pfX)cess, When a multitasking o(x?rating system is running several programs, 
the computer is still executing one instruction at a time, in sequence. How- 
ever, the operating system switches its attention from one program to the 
next, executing a certain number of one program’s instructions before putting 
that program on hold and turning to the next one (see the figure “Multitasking 
on the Line”). This tmk switching (x:curs so quickly that all the programs 
appear to run simultaneously. 



Time to Run 

You don’t have to understand how the Mac dixides its time betw^een 
programs in order to use it, but a bit of background will help you appreciate 
the complex juggling that goes on inside a multitasking operating system. 

The portion of an operating sx^tem responsible for dividing the computer’s 
resources among tasks is called a task scheduler Two basic approaches to 
scheduling tasks exist: pfeemptire scheduling and cooperative, also called 
uoupreemptive, scheduling. 

With preemptive scheduling, the task sclieduler is tied to the internal 
“heartbeat” that all microcomputers use to govern their operation. The task 
scheduler gives each tiisk control of the computer’s resources for a specific 
number of heanbeiits. VHxen they’ve elapsed, the computer’s operating system 
puts the current application on hold, turning iLs attention to the next one. 
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MULTITASKING ON THE LINE 






Parallel Processing 



Single-Tasking 



Cooperative Scheduling 



One way to understand computer operating 
systems is to compare them to factory assem- 
bly lines. A single-tasking operating system 
sequentially executes one application's instruc- 
tions at a time; it's similar to a conventional 
assembly line, in which work passes from one 
operator to the next. 



MultiRnder divides the microprocessor's time 
among applications, which is comparable to one 
worker switching between two assembly lines, 
each dedicated to a different operation. 



Tme multitasking operates like a factory with 
separate assembly lines, each functioning 
independently. 
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With cooperative scheduling, the tiLsk scheduler plays a more passive role in 
allocating processor time. The responsibility for dividing the processor’s time 
is shared among all the applications that are running. An application must be 
“well behaved” — it must return control of the processor to the operating 
system at frequent intervals so that other applications get their turn to run. If 
one program hogs too much of the processor’s time, others slow to a crawl. 
Worse, if a program crashes, the whole system is likely to crash, since the 
haywire application may never return control to the operating system. An 
operating system that uses cooperative multitasking is a chain that’s only as 
strong as iLs weakest link. 

The differences between preemptive and cooperative multitasking are like 
the differences between traffic lights and yield signs. Traffic lights govern the 
flow of cara in a rigid way: traffic from each side of the street gets a chance to 
flow only as long as the traffic lights allow' it. (Assuming some yo-yo doesn’t 
run a red light.) Yield signs, how'ever, turn driving into a cooperative effort. 
Traffic flows smoothly only when all the drivers coo|3erate and take turns using 
the intersection. 

IBM’s OS/2 and Apple’s A/UX — a Macintosh version of UNIX, an operating 
sv'stem popular in academic, scientific, and engineering environments — use 
preemptive multitasking schedulers. But MultiFinder and System 7.0 use the 
cooperative scheduling approach because it jibes well with the w'ay Macintosh 
programs operate. A Mac |)rogram spends much of its time w'aiting for an 
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c7Vjy;/such as a keystroke or a mouse movement to cKCur. MultiFinder and System 
7.0 sense when a foreground application isn’t receiving any events, and say, in 
essence, “Attention, background task #1! Tlie foreground appliaition isn’t 
receiving any events at the moment, so now’s your chance to do some work.” It’s 
then up to the background task to say, “OK, I accomplished something. I’m 
turning things back over to you, Mac.” 

Some multiuisking gums criticize cooperative multitasking as not being “tme” 
multitasking. A true multitasking operating system, they contend, must maintain 
more conu*ol over the allocation of processor time among tasks. Let them whine. 
The bottom line is that the Mac’s cooperative multitasker yields excellent results 
as long as program developers follow Apple’s programming guidelines, which 
stipulate how applications that perform background tasks should operate. 




The Price of Multitasking 

The more projects you take on, the more time you need to finish c*ach one. 
The same applies to the Mac, whose perfomrance slows when applications mn 
in the background. An applicadon usually mns slovs^er in the background than 
in the foreground, and a foreground application mns somewhat slower than it 
would if no background application were mnning. 1 say “usually” and “some- 
what” Ixx'ause the specific perfomiance penalties depend on w'hat the 
background and foreground applications are doing. As a general mle, the 
Mac’s overall performance slows with each background task you add. 



An example: If you’re mnning PageMaker and also prindng a document in 
the background using PiintMonitor, PageMaker will feel less responsive — 
you may notice a slight delay between the time you press a key and when its 
character appears, or the mouse pointer’s movement may seem sluggish and 
erradc. You'll also wait longer to see your haal copy, because PrintMonitor 
slows down each time the Mac returns its attention to PageMaker in order to 
respond to those keyboard and mouse evencs. Of course, on faster Macs, the 
.slowxlown will be less noticeable. A Mac wdth a 68020 or ’030 processor is belter at 
multitasking than a Plus, Classic, or SE. 

On the other hand, when an inactive application isn’t performing a background 
task, it doesn’t imjxise a performance penalty on the currendy active application. 
For example, if Microsoft Word and PageMaker are Ixith mnning, neither imposes 
a direct perfomiance penalty on the other, since neither is written to perform 
work in the background. 



Wliile one draw'back of muldULsking affects your stopwatch, the other hits your 
bank account. Keeping multiple programs close at hand requires a hard disk, and 
keeping them in memory' at die same time requires lots of memory'. After loading 
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MultiFinder, a 1MB Mac becomes, for all practical purposes, a 512K. With 2MB of 
memory', you’ll have enough room to combine vxo applic'ations, provided they 
aren’t too complex. With multitasking and memory', the phrase “the more, the 
merrier” applies in spades. And with System 7.0, 2MB is the bare minimum. 




Shopping for Slender Software 

One way you can cram more into your Mac’s memory' is to choose the 
applications you combine c'arefully. If you have only a megabyte or two of 
RAM, you’ll need to choose programs that use memory' sparingly if you want to 
run more than one program at once. Some recommendations: 

❖ For word processing, T/Maker’s WriteNow is the unchallenged champion of 
memory conservation. It’s the only currently shipping word processor I 
know of that runs on every' Mac ever made — even the primordial 128K 

(if you want to use WriteNow’s spelling checker, you’ll need at least a 512K 
Mac). By comparison, Microsoft Word 4.0 requires a minimum of 512K 
and AshtonTate’s portly FulhX^rite Professional, with its designer interface and 
kitchen-sink mix of features, barely fits within 1MB and all but demands 2MB. 

❖ For spreadsheet analysis, check out Bravo Technologies’ MacCalc. It runs on all 
Macs ftom the 512K (enhanced or not) on up, and needs just 272KL It’s also 
fast, well designed, and packed with features. And it’s inexpensive. 

❖ For database management, a good choice is Softw'are Discov'ery’s 
RecordHolder Plus, which recjuires just 300K. Microsoft File is a capable filer 
that runs in as little as 200K. It offers excellent color suppon and works well 
with Microsoft Word’s print merge features. 

❖ For personal finance management, consider Quicken’s Intuit. It packs 
check writing, checkbook balancing, budgeting, and tax record keeping into 
a compact application that uses only 375K and runs on unenhanced 512K 
Macs. 

❖ For graphics work, well, good luck. Graphics programs are inherently 
memory hungry'. For example, Silicon Beach Software’s SuperPaint 2.0 
needs 700K, and Claris’ MacDraw II and MacPaint 2.0 need 537K and 384K, 
respectively. .And for MacDraw and MacPaint, those figures are bare 
mlnimums that limit your document size and the number of documents 
you can open simultaneously. One noteworthy alternative: Zedcor’s Desk, a 
collection of desk accessories that pack impressive painting, writing, filing, 
and draw'ing features into your Apple menu. 
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Kind: application 

Size: 716,421 bytes used, 700K on disk 



Vhere: Hard Disk (SCSI *^1) 



Created: Mon, Nov 21, 1988,6:13 PM 
Modified: Mon, Nov 21 , 1988, 6:15 PM 
Version: 2.0, © Altsys Corporation, 1988 




Suggested Memory Size (K): 750 



Application Memory Size (K): 1200 



QuarkKPress® Info 



QuarkXPress® 

QuarkXPress® 3.0 

Kind : application program 
Size : 1 .6 MB on disk (1 ,724,901 bytes 
used) 

Vhere : System 7.0 Startup : QuarkXPress 
Folder : QuarkXPress® 



Created :Fri, Aug 3, 1990, 10:38 AM 
Modified : Mon, Dec 24, 1 990, 3 :48 PM 
Version: 3.0 © 1986-1990 Quark, Inc. 

Comments: 




n Locked 



Suggested size : 1 ,500 K 
Current size : 1 ,500 K 



A Memory 
Suggestions 
By using the Get Info 
window, you can adjust a 
program's current memory 
size value. If the current 
memory size is greater 
than the suggested size, 
you can safely reduce the 
current size to match the 
suggested size. If both 
memory size values are 
identical, you can try 
reducing the current size 
value, but the program 
may not run reliably. A Get 
Info window from System 
6.x is shown at left; 
System 7.0's Get Info 
window appears at right. 



Squeezing More into Memory 

Another way to fit more prognims into memory is to adjust their memory 
requirements using the Finder’s Get Info command, which, among other things, 
lets you tell the Mac how much memory to give an application. Giving an applica- 
tion less memory' than the recommended amount will probably 
slow its perfoimance, but it will free memory' for otlier programs. Giving an 
application more than the recommended amount can improve iLs |x;rformance. 

How can you tell how much memory' a program needs? It isn’t easy. Software 
firms rarely list minimum memory requirements on their boxes. Tliey tell you if a 
program runs on a 1MB machine, but they don’t say how much of that 1MB the 
software actually uses. Determining that requires some detective work on your part. 

The easiest technique involves selecting the application’s icon and then 
choosing the Finder’s Get Info ctimmand. Two values appear at the bottom of the 
Gel Info window: the program’s suggested memofy size, the minimum amount its 
developer recommends, and its appliccUion fnemof}^ size, the idetil amount its 
developer recommends (see the figure “Memory Suggestions”). In System 7.0, the 
suggested memory size is c'alled the suggested size, and the application memor>' 
size is called the cunvntsize. I’ll use these terms here lxx:ause they’re clearer. 
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A 


There is not enough memory to open 


Z!a 


“Microsoft EHcel” (t,024K needed, 




1,023K auailable). Do you luant to open 




it using the auailable memory? 


t j 


1 [ Cancel ] 



VC'ltli many 
programs, the 
suggested memory' 
size is usually less than 
the current memory^ 
size. Sometimes, 
however, the two 
v'alues are the .same, as 



A Take What You 
Can Get 

When you start a 
program, the Mac 
consults its SIZE 
resource to determine 
how much memory the 
program would like to 
have. If less than the 
ideal amount is 
available, the Mac 
determines if at least 
the minimum amount is 
available, if it is, this 
dialog box appears 
asking if you want to 
run the program within 
that amount 



is the case with 

SuperPaint 2.0, QuarkXpress 3.0, and FileMaker II, to name a few. In any cuse, the 
suggested size is the ralue to watch, since it reflects the minimum amount of 
memory' the developer recommends for the program. 

XVlien you start a program, the Mac consults these values to detennine how 
much memory' the program would like to have, and how much it will settle for 
if diat ideal amount isn’t av'ailable. If less than the ideal amount is av'ailable, the 
Mac determines if at least the minimum amount is available. If it is, a dialog box 
ap|:>ears asking if you want to run the program within that amount (see the 
figure “Take Wliat You Can Get”). If even the minimum amount isn’t available, 
the Mac informs you that the program couldn’t be opened and suggests 
quitting another application to free up memory'. 

By lowering a program’s current memory' size v-alue, you force the program 
to accept less memory. Doing so increases your chances of being able to mn 
your favorite programs simultaneously within the amount of memory^ available. 

But how much of a change should y^u make? That depends: 



❖ U* the current memory' size is greater than the suggested size, you can safely 
reduce the current size to match the suggested size. 



❖ If both memory' size values are identic'al, you can try reducing the current 
size value, but the program may not run reliably. Because the potential for 
problems exists, the Finder asks for verification when you supply an 
application memory' size v-alue that’s below the suggested memory' size. 

Wliar are die eflects of reduced memory'' sizes? The program will probably 
run slower, and it will access the disk more frequently as it loads and discards 
portions of its program code in order to fit its cramjied confines. If the 
program keeps open documents entirely in memory (Microsoft Works and 
drawing and painting programs do), you’ll be restricted to smaller documents 
and you won’t be able to have as many documents open simultaneously. 

(Incidentally, you can also increase a program’s application memory' size. If you 
can spare the memory', you can bexist a program’s performance by giving it more 
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memoiy. For programs that keep open documents in memory, this lets you create 
larger documents and have more documents open simultaneously.) 

Of course, the I'H^t way to gel more programs into memory at once is to buy a 
memoiy upgrade. Memoiy prices have killen dramatically since their peak in the 
late eighties, and today you can buy a 4MB upgrade for less than what you’d pay 
for a major software package. And as we saw in Chapter 21, more memory opens 
the ckx^rs to a variety of perfomiance-lxxDsting techniques. 



Multitasking Survival Tips 

Here are some more tips to help you get more out of the Mac’s multitasking 
features. 







Scitv when mitchmg 'Fliese da\^s, all major Mac programs are written to coexist 
with MuliiFinder ajul other programs. Nonetheless, it’s always a 
good idea to use die active application’s Save command before 
switching back to the Finder or to another open application. 

If switching programs causes a system crash, at least your 
latest work will be saved. For that matter, saving often is a 
good idea regardless of what you’re doing. 



(g) Finder 

Microsoft lUord 
QuarkXPress® 
^TeachTeut 



Applications on 
the Menu 

System 7.0's 
application menu 
(located at the right 
edge of the menu bar) 
lets you quickly switch 



❖ ^Iaster XIulUFImier navigation MultiFinder makes it easy 
to create a messy electronic desktop; when .several programs 
are open, switching to a specific window can be difiicult. 
Remember that you have three ways to switch: clicking within 
an ap(iloiion’s window, repeatedly clicking the icon at the 
right end of the menu bar, or choosing the application’s 
name from the Apple menu. Under System 7.0, the icon at 
the light end of the menu bar is actually a menu — the appiicaiion menu. You 
can use it to switch between open applications and better still, to hide the 
window's of other applications and the Finder. Hiding other windows is a good 
way to avoid screen clutter (.see die figure “Applications on the Menu”). Alas, it 
retjuires a bit more memor>', since the Mac must save the state of each 
lirogram’s window^s liefore hiding them. 



between programs and 
avoid screen clutter by 
hiding v/indov/s of 
applications you 
aren't using. 



❖ Open desk accessories in an appiication iaver when memofy is tight Wlien 
you u.se a desk accessoiy under .MultiFinder, the Mac runs a system 
program allied DA Handler, which creates a “layer” in which all desk 
acce.ssories mn. But because DA Handler requires about 18K of its own 
memoiy to am, you may not be able to am it when little free nienion^ remains. 
'Hie .solution: Open a desk acces.sor\' in an open application’s layer by pressing 
Option while choosing the desk accessor)'’s name from the Apple menu. With 
this approach, the desk accesson' ojiens in the same layer as the active 
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appliauion, and therefore, uses the memor)’ that MuliiFinder has already 
alkxrated for that program. 



❖ Don 7 meMult!Finclerif)'ou don '/ need// If you use System 6.x and your Mac 
has only 1MB or 2MB of memory', consider not using MultiFinder. You’ll foi*g() 
one-click program switching, but your system will have more free memory-, 
allowing large programs like 4di Dimension and PageMaker to run. To specify 
that your Mac start up under the single Finder, be sure your startup disk’s icon is 
selected, then choose Set Startup from the Finder’s Special menu. Click the 
Finder button, click OK, and then restart. Also rememter that you can bypass 
MultiFinder during startup by holding down the Command key until the menu 
bar ap[Tears. If you need background printing but not fast application switching, 
use a print spooler such as Fifth Generation’s SuperbiserSpool. And use a 
surrogate Finder desk accessory' such as CE Softw'are’s DiskTop or Fifth 
Generation’s DiskTools to move Ixrtween programs without ha\ing to quit and 
return to the Finder. (Both DiskTop and DiskTools are illustrated in Chapter 19.) 



Summary: 

✓ Multitasking is a computer's ability to run numerous programs simultaneously. 

✓ MultiFinder represented Apple's first step into the multitasking world with the ability to run several 
programs at once and perform time-consuming jobs while you continue to work. 

✓ The two basic approaches to scheduling tasks are preemptive and cooperative scheduling. With 
preemptive scheduling, the computer gives each task control of the computer's resources for a specific 
amount of time. With cooperative scheduling, the responsibility for dividing the processor's time is 
shared among all the applications that are running. 

✓ A Mac's performance slows when several applications are run in the background. 

✓ Multitasking with a Mac requires at least 2MB of memory, preferably 4MB or more. 

✓ Choosing software that uses memory sparingly and adjusting a program's memory requirements using 
the Finder's Get Info command are two ways to get the most from your Mac's available memory. 
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Chapter 25 

System? 



In This Chapter: 

✓ An introduction to the enhanced features of System 7. 

✓ A look at the new TrueType outline font technology. 

✓ System 7 Finder: streamlining the Mac's operation. 

✓ Peer-to-peer file serving with the Mac's new system software. 

✓ Interapplication communications: new ways of exchanging information and creating documents on 
the Mac. 

✓ Tips on how to adjust to System 7's features if you've used earlier system versions. 



T he Mac’s system software has seen numerous revisions since 1984, 

but System 7.0 tops them all. The latest version of the Mac’s system Ls the 
ultimate Mac makeover and has something for every'one. Beginners will find it easy 
to learn and use. Experts will find a woiid of powerful new features to explore. 

For that matter, System 7.0 may excite Mac veterans even more than newcomers 
who didn’t have to cut their teeth on earlier versions of die system. 

System 7.0 is such an impoitani milestone that it w'on’t be long liefoie it makes 
its way to the hard disk of every' Mac user, sending System 6jc to that great Trash 
icon in the sk>' — just as System 6.x meant cunains for its predecessors. But until 
then, ihe Mac world will he in transition. Foitunately, the transition shouldn’t be 
too painhil. Tlie Mac’s basic operating style hasn’t changed and Apple did a fine 
job of adding new features while retaining compatibility with most e.\isting 
programs that ran under Sv'stem 6.x. 

In this chapter. I’ll spotlight the new’ features in System 7.0 and I’ll pa.ss along 
some tips and ideas for using them. If you’ve used previous versions of the Mac’s 
system, you’ll have to break some oltl habits and learn some new ones. 'Hie 
sidebar “Transition Tips” summaries the differences you’ll need to adjust to. If 
you’re new' to the Mac, you may w'ani to read Chapter 2 and Chapter 23 before 
reading this chajiier for some background on basic Mac operations. 
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1 won’t go into detail on the process of installing the Sv’stem 7.0 software; that 
information is described in detail in the excellent manuals tliat accompany System 
7.0. For information on obtaining the System 7.0 upgnide, contact your local 
Apple dealer. For more details and insights on the features of Sy'stem 7.0, check 
out my colleague Ixjn Poole’s lxK)k, MaamrM Guide to System 7 (IDG Books 
Worldwide, June, 1991). 



Transition Tips 



Although the Mac's basic operating style is unchanged 
in System 7.0, there are several changes you'll need to 
adjust to if you've used earlier system versions: 

❖ Open and Save dialog boxes. In System 6.x, Open and 
Save dialog boxes contain a button called Drive that 
lets you switch between the different disks on your 
desktop. In System 7.0, the Drive button is replaced by 
the Desktop button. When you click Desktop, the list 
box shows an icon for everything on your desktop — 
disks, folders, even the Trash (see the figure 'The 
Desktop Level"). One benefit of this scheme is that it 
lets you quickly jump to a particular disk — no more 
clicking Drive time after time. Expect to see more and 
more programs adopting the new Open and Save 
dialog box design shown in the figure 'The Desktop 
Level." Among other things, the dialog box contains a 
button for creating a new folder. 

❖ The application menu. In System 7.0, you don't use 
the Apple menu to switch to a different open 



application; you use the application menu at the right 
edge of the menu bar instead. Also, because the 
application menu is no longer a simple Icon, you can't 
rotate between each running program by clicking it 
Don't forget you can hide the current application by 
pressing Option while choosing a different 
application's name (see the Quick Reference card at 
the back of this book). 

❖ Renaming icons. In System 6.x, you could click on an 
Icon once and then begin typing to rename it That 
was handy, but it also made it easy to accidentally 
rename an icon. System 7.0's Finder makes it more 
difficult to accidentally rename an icon. To enter the 
renaming mode, you must click on the icon's name 
(not the icon itself). As an alternative, you can click on 
the icon and then press the Return key. To do 
everything from the keyboard, select the icon by 
typing the first few characters of its name, and then 
press Return to enter renaming mode. Finally, type the 



The Desktop Level 

In System 7.0, Open and Save dialog boxes no longer have a Drive 
button. In its place is the Desktop button, which lets you view the 
items that are on the Mac's desktop, including disks, folders, 
documents, and the Trash. To access a different disk, click Desktop 
and then double-cl ck the disk's name. In this Save dialog box, also 
note the nev/ button for creating a folder and for creating a stationery 
pad. Expect to see this style of dialog box in more and more Mac 

programs. 
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What's New? 

System 7.0’s new leaiures fall into two broad catei^orics: enhancements you'll 
enjoy as soon as you've installed the software, and ones that are dependent on the 
development of new versions of ajDplication programs. 

Ijct’s Stan out with an overview of the out-of-the-box enhancements: 

❖ TrueType outline fonts System 7.(1 boasts a signiicant new font technology ihai 
allows the Mac to display sharp text regardless of the |')oiiu si/e you choose, 
and to print that text on virtually any printer. This new font technology, called 
TrueTvpe, works with all existing Mac j:)rograms. 



new name. Regardless of how you select an icon, 
you'll always know you can rename it when a box 
appears around its name. 

❖ Accessing Control Panels and extensions. In System 
6.x, the Control Panel desk accessory was your 
gateway to all Control Panel options, including ones 
with INIT components. In System 7.0, these items can 
be scattered throughout a few different folders within 
the System Folder. You can access them all from one 
place by creating aliases, however, as described in this 
chapter. 

❖ System extension loading order. In System 6.x, all 
INITs live in the System Folder and load alphabeti- 
cally. In System 7.0, they still load alphabetically, but 
from a few different places. First, System 7.0 
alphabetically loads the extensions in the Extensions 
folder, followed by those in the Control Panels 
folder, and then those in the top level of the System 
Folder. You'll need to keep this loading order in mind 
when troubleshooting INIT conflicts. Also, if you use 
an INIT management utility such as INIT Picker, you 
must put It In the Extensions folder so that it loads 
before other INITs. 

❖ Working with system resources. As described in this 
chapter, you install and remove fonts and sounds by 
dragging them into and out of the System file. No 
more fussing with Font/DA Mover, ResEdit, or 
Suitcase utilities. 



❖ Solving the Puzzle. Finally! You can cheat to solve the 
Puzzle desk accessory. Open the Puzzle, choose Copy 
from the Edit menu, and then choose Show Clipboard to 
see the Puzzle's picture Intact. You can also customize 
the Puzzle by pasting a picture into it. 

Existing Disks and System 7 

Floppy and hard disks that you've used with earlier 
system versions work with System 7.0, but when you 
insert a disk, you'll see a message saying "Updating disk 
for new system software." When you see this message, the 
Finder is creating a desktop database file that will enable it 
to locate the disk's contents. For high-capacity disks, the 
desktop database file replaces the DeskTop file, which 
we've looked at in other chapters. The DeskTop file is still 
used for disks whose capacity is less than 2MB — in other 
words, for floppies. 

If you use a hard disk or removable high-capacity 
cartridge with System 7.0 and then move it to a Mac 
running System 6.x, you'll notice two new folders: Desktop 
and Trash. These are folders that Finder 7.0 creates to store 
any icons you had moved to the desktop and to store the 
contents of the Trash. (Yes, under System 7.0, the Trash Is 
actually a folder — which is why It isn’t emptied until you 
explicitly choose Empty Trash.) You can delete these 
folders, but Finder 7.0 will create them again the next time 
you use that hard disk or cartridge on a Mac running 
System 7.0. C3 
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❖ An all-new fhuler System 7.0’s Finder provides the same basic electronic 
desktop as earlier versions, but is faster, easier to use, more customiziible, and 
far more [X)werful. And for the first time, the Finder can find — a new Find 
command lets you kx'ate files using a variety of criteria. 



❖ Ile/terSysfeni Folder ot:ganization 'Flie System Folder in System 7.0 organizes 
related files into folders of their own, eliminating much of the confusing clutter 
that previous System Folders sufiered from (see the table “Inside System 7.0”). 



❖ File shari Jig If you have more than one Mac, you can use inexpensive cabling 
kits to unite them in a netwoi'k That isn’t new — Macs have always had 
networking hardware built into them. What new, however, Ls built-in file 
sharing software — Sv'stem 7.0 leLs you make the folders on your hard disk 
available to other members of your network, and they can make their folders 
available to you. 



❖ linpjvred jjinlflfaskljig System 7.0 still doesn’t provide the preemptive 
multitasking I described in the last chapter, but it tkx^s go beyond MultiFinder. 
System 7.0 makes it c'iisier to manage and switch between multiple programs, 
and it can copy files and perform other time-consuming file-management tasks 
in the background. 



❖ Access to juojv /ne/no/r With System 6 a, the Mac family is limited to accessing a 
miiximum of SMB of memory'. With System 7.x, 32-bit Macs — the Mac Ilsi, Ilci, 
and llfx — cm access hundreds of megabytes of memory^ Virtual memory' — 
the System 7.0 feature that enables the Mac to treat part of a hard disk (not an 
ejectable, removable media drive)iks an extension of R/\M — is limited to a 
mjiximum of 15MB on the IIx, SE/30, and Ilex. (See Chapter 34 for more details 
on vimial memory and si^ecific Macs.) 

Let’s take a closer look at some of these innovations. 



Truth in Type 

One of the biggest shortcomings of System 6.x and earlier versions is their 
reliance on bitmapped screen fonts. Bitmapped fonts reciuire a separate, disk- 



Inside System 7 


Folder Name 


Purpose 


Apple Menu Items 


Holds items that appear in Apple menu 


Control Panels 


Holds Control Panels (edevs) 


Extensions 


Holds system extensions (INITs, RDEVs) 


Preferences 


Holds system and application preferences files 


Startup Items 


Holds items you want the Mac to open automatically during startup 
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Not So Smooth 

With bitmapped fonts, you need a separate, disk- 
consuming font description for each size. Available 
sizes appear in outlined type. When you use a size for 
which no bitmap description exists |in this example, 
any size but 12-point|. the Mac scales an existing size, 
which results in jagged-edged text. 



Font 



9 Point 

10 Point 
Qg P®Q(ilQ 
14 Point 
18 Point 

✓24 Point 

Courier 

Heluetica 

✓Times 



Rough aiDUid the edges 



T Outlines 
on Tap 

With TrueType outline 
fonts, the Mac can use 
one mathematical 
description to create 
text in any size — for 
the screen and for 
PostScript and non- 
PostScript printers. 
Note that all sizes 
appear outlined. 



Font 



@ tPsQlsQ 
ao) tPsDrnQ 
as (psDiaa 
[p0D(iia 
ao] [p0Diiia 
✓S'S PsflmQ 



Courier 
Heluetica 
✓ Times 



consuming description for each size — if you want to see smooth 24point Times 
on the screen, you need a 24-point Times font in your System file. If you don’t 
have one, the Mac approximates the required size by enhirging or shrinking an 
existing size (see the figure “Not So Smooth”). 

TmeType outline fonts change all that. Instead of describing a font in teims of 
how many pixels make up a given character in a given size, TrueType describes 
fonLs mathematically. For example, in a bitmapped font, an uppercase Tmight be 
described as an object ten dots high with a crossbar eight dots wide. In a 
TrueType outline font, however, the 7’might be described <ls an object whose 
crossbar is 20 percent shorter than its vertical stem. Tliis is a bit of an oversimplifi- 
cation, but it illustrates that an outline font is like a recipe that lists ingredients in 
proportions instead of measurements: the cook can use math to scale the final 
product to any size. 

When fonts are described as outlines, the same font description can be used to 
create character bitmaps in any size. Indeed, when you choose a TrueType font 

and then examine a j^rograni’s Size 
menu, you’ll notice that all sizes — not 
just some — appear outlined, as shown 
in the figure “Outlines on Tap.” (By the 
way, don’t confuse the outline text st\4e 
with an outline font — they’re different 
beasts. It just so happens that the Mac 
h'ds always used the outline style to 
indicate which sizes you’ve installed.) 

Just as a cook can change the flavor of 
a dish by changing the proportions of its 
ingredients, a device that uses outline 



Hie« •ixdfmootK. 

Hict smooth. 

Nice and smooth. 

Nice and smooth. 

Nice and smooth. 

Nice and smooth. 
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Expanding or condensing text can give a 
typeface a new personality. This is 
ITC Garamond, condensed 20 percent. 

Expanding or condensing text can give a 
typeface a new personality. This is ITC 
Garamond, expanded 20 percent. 



fonts can change tlie 
look of a font by 
altering its proportions. 
As the figure “Chcinging 
Proportions” shows, 
fonts can assume 
different personalities 
when expanded 
(widened) or con- 
densed (nan'owed). 



▲ Changing 
Proportions 

Since TrueType outline 
fonts are described 
mathematically, the 
Mac can apply 
calculations to a font's 
description to expand 
or condense it, giving 
the font a new 
personality. Many 
desktop publishing 
programs, including 
PageMaker, 
QuarkXPress, and 
Design Studio, can 
exploit this capability. 




Another benefit of oudine fonts surfaces when you use the zoom-in and zoom- 
out viewing scale options that many programs provide. For example, in System 
6.x, if )'ou zoom in on a PageMaker document for a closer look, the Mac must scTile 
its bitmapped fonts to create the large sizes required. Tlie results are usually 
unattractive and contradict the Mac’s what-you-see-is-what-you-get operating style. 
With TmeType, the Mac is able to create chiiracters in exactly the size rec]uired by 
the magnification scale you chose. You can zoom in and out lo your heart’s 
content, and you’ll alw'ays see sharp text on the screen. 



How TrueType Works 

How does TmeType peifomi these feats? When you choose a given size, 
TrueType reads the outline font recipe and then stilus up characters in the size 
rec|uired, a process allied rmterizing. Part of rasterizing involves tw'eaking the 
appcxirance of each character to look i\s good as possible given the size you chose 
and the resolution of the screen. Tliat’s a tall order: the Mac’s screen isn’t sharp 
enough to accurately render eveiy little detail of a typeface, so TmeType must 
compromise by adjusting the position of die pixels that form each character so 
that the end result is legible iind as laithful as possible to the original type design. 
This process is often Q'^oAgfid fitting, since TmeType must create text whose 
pixels fit within the grid of horizontal and veitical pixels that will ultimately form 
the character. 

To enable this text tweaking, eveiy TmeType font contains internal instmc- 
tions, sometimes called hints, that tell TmeType how to make that font look as 
good as possible at each size. It all sounds complex, and indeed, it is. But fortu- 
nately, you don’t need to concern yourself with it — just choose the t>pe size you 
want, and TmeType does the rest. 

If you’ve collected a foundiy full of bitmapped fonts over the yeai*s, take heart: 
they still work under System 7.0. The only difference is that they’re much easier to 
install and remove — more about that shortly. 




Chapter Twenty^Five: System 7 315 



TrueType and PostScript Fonts 

It’s important to note tliat the concepts behind outline fonts aren’t new. 
Printers that use the PostSciipt page-description language have PostScript oudine 
fonLs built into tlieir ROM chips, and tliey automatically substitute thase fonts 
instead of using the bitma|:)ped fonts in the Mac’s System file. WTiat’s more, using 
Adobe’s Adobe Tyj^e Manager (ATM) utility, System 6.x users can c'an get the 
benefits of outline fonts on the Mac’s screen. TrueType is also available with 
System 6.0.7 and the Apple St>ie\Vriter and Personal LaserWriter LS printers. This 
version of TrueType exists as a system axtension (INIT) — like ATM, it loads into 
memor\^ when the Mac suirts up and mcxlifies the way the iVhic creates fonts. 




ATM uses downloadable PostScript printer font files to create shaip character 
bitmaps for the Mac’s screen. Wlien you choose a font for whicli a downloadable 
font file exists, ATM performs many of the same uisks as TrueType — it reads the 
font file and creates the bitmapped characters in the sizes rajuired, using the 
font’s internal hints for best results. ATM works beautifully, but there’s a catch: it 
works only for those fonts that have corresponding PostScript printer font files in 
your System Folder. Choose a font for which you don’t have the printer font file, 
and it’s back to the bitmap world, with all its ugly artifacts. 



If you use downloadable PostScript fonts and ATM, you’ll be glad to know that 
TmeType coexists peacefully with them. Indeed, as we’ll see in Chapter 35, 
TrueType and its fonts work well with PostScript printers. You may, however, 
want to avoid putting the same TrueType and downloadable PostScript typeface 
— for example, e^ich fomiat’s version of Times — in the same System Folder. 




TrueType and Printers 

TrueType fonts bring even bigger benefits to printers that don’t use PostScript, 
such as the ImageWriter and Personal UiserWriter SC. Wlien used with System 6.x, 
these printers use the Mac’s bitmapped screen fonts to produce text. To print in 
best-quality mode in System 6x, an ImageWriter II requires your System file to 
contain a font that’s mice the size you actually used — to print sharp 12-point 
Times, you need 24-point Times, too. At printing time, the ImageWriter driver 
reduces the larger size by 50 percent to obtain sharper text. The LaserWriter IISC 
and Personal LaserWriter SC work similarly, but require fonts that are four times 
the size you actually used: to print sharp 18-point text, you need a 72-point font. 
You could almost fill a hard disk by outfitting a System file with a wide range of 
font sizes. 

TmeType fonts eliminate those burgeoning bitmaps. Like ATM, TmeType is as 
skillful at creating sharp characters for printers as it is for the screen. And yes. 
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those internal hints play a role in the process by allowing TrueType to optimize 
the appearance of the text to best match the printer's resolution. The lx)ttom line: 
non-PostScript printers can produce text who.se quality matches that of a 
PostScrij)t printer. The “SC" in Personal LiserWriter SC no longer stands for 
“second class.” And the new fonts are used by Apple’s newest affordable printers, 
the Personal LaserWriter LS and the little StyleWriter inkjet printer. 



No More Font/DA Mover 

TrueType font outlines reside in the System file, along with any bitmapped 
fonts you might also have. But the good news is that System 7.0 makes adding 
fonts to or removing them from your System file a breeze. Tliere’s no need to 
grapple with the old Font/DA Mover utility. 



I System 7.0 j 



35.4 MB tn disk 



ill 



A 



Fonts need to be stored in the System file 
in order to be auallable to the Macintosh. 
Put these fonts into the System file? 



Cancel 



It °'^ J) 



To install a font, first quit any programs 
and close any desk accessories that are 
running. (You can’t modify the System file 
when programs or desk accessories are 
mnning.) Next, drag the font to the System 
Folder icon, and the Finder asks whether 
you wiint it put into your System file. Click 
OK or press Return, and the font is 
installed (see the figure “Font Moving 
Made Eiisy”). 



A Font Moving 
Made Easy 
No more Font/DA Mover— 



You can also see what fonts and sounds 
are in your System file by double clicking 
on the System file icon. In System 6.x, an 
error message appears when you double- 
click on the System file. In System 7.0, a 
window appears listing the contents of the System file, with different icons 
representing TrueType and bitmapped fonts (and sounds). 



to install a font in System 
7.0, drag its icon to the 
System Folder (top). When 
the Mac asks if you want to 
put the fonts in the System 
file (bottom), c)ick OK. One 
catch: You must quit any 
open programs and close 
any desk accessories in 
order to install or 
remove a font. 



The System file window looks and works much like a disk or folder 
window — icons represent each font, and you can use the Finder’s View menu to 
look at the window’s contents .sorted according to icon, name, date, size, and so 
on. To remove a font, simply drag it out of the S>'stem file window. You can even 
double click on a sound to hear it and on a font to see a sample (see the figure 
“Free Type Samples”). You can also install a font by dragging it to the System file’s 
window or to the icon of the System file. 

As you can see, installing and removing fonts is similar to copying a file to a 
different folder or disk, although it takes a bit longer. That’s beaiuse, behind the 
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Helvetica 



How razorback-Jumping frogs can 
level six piqued gymnasts! 



Heluetica 

How razorbadt-jumping frogs can level six piqued 
gymnasts! 
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gymnasts! 



scenes, the Finder is working to modih' the 
System file — it’s another example of how 
System 7.0 puts a friendly veneer on a complex 
process. 

Incidentally, the new Finder may not need 
the Font-^A Mover, hut it does know about it. 
You Cc\n double-click a Foni/DA Mover docu- 
ment (often c'alled a suitcase file tecause of its 
icon), and a window appears showing the desk 
accessories or fonts within. 



This Finder's a Keeper 

Making fonts easy to install and remove is just 
one of the many ways System 7.0’s new Finder 
streamlines the Mac’s operation. Tlie System 7.0 
Finder also makes it easier to find and select files, 
to view the contents of disks and folders, and to 
customize the Mac’s opcradon to suit your tiistcs 
and work habits. 



A Free Type 
Samples 

When you double-click 
on a font in the System 
file's window, a window 
appears containing a 



One of the most visible difi'erences in the new 
Finder is that there’s no more Set Startup 
command for choosing between MultiFinder and 
the one-program-at-a-time Finder. The Mac always mns in the multitasking mode 
I described in the previous chapter. The small icon that MultiFinder displayed at 
the right edge of the menu bar has evolved into a menu — the application 
nienit which lists the name of each program you’re ainning and lets you switch 
between them (see the figure “Prognims on the Menu” on the next page). 



sample. Only one size 
appears with a 
bitmapped font (top); a 
few sizes appear for a 
TrueType outline font 
(bottom). Also note the 



As 1 mentioned in the previous chapter, you c'an also use the application menu 
to avoid screen clutter by hiding the windows of other applications and the 
Finder. It’s important to know that hiding a program doesn’t suspend its opera- 
tion. You can, for example, start a lengthy file-transfer se.ssion with a communica- 
tions program, and then hide the program without interrupting the file transfer. 



different font icons. 



To the left of the application menu is the Help menu, the gateway' to another 
of System 7.0’s innovations: balloon help. When balloon help is turned on, the 
Mac displays small, cartoon-like balloons containing descriptive text as you point 
to difierent items or menu commands (see the figure “Help is Just a Balloon 
Away”). The Finder contains some 1300 different help balloons for everylhing 
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Finder 

Microsoft IJJord 
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A Programs on 
the Menu 
System 7.0's 
application menu 
(located at the right 
edge of the menu bar) 
lets you quickly switch 
betv^een programs 
and avoid screen 
clutter by hiding 
windows of 
applications you aren't 
using. Tip: to hide the 
current application 
when you switch, 
press the Option key 
while choosing the 
Finder or an 
application name. 



from the Tra.sh can to the One Sided and Two Sided buttons in the 
Erase Disk dialog box. 

More and more apjolicatit^n programs will provide their own ballocTn 
help — a painting j^rogram, for exiimple, might display balloons 
cxiDlaining its palette tools when you point to them. That’s an impor- 
tant point: balloon help generally describes objects or commands, not 
tasks. It answers the question, VC'liat is this?, not the cjuestion, How do I 
do that? 



In most cases, the text for balloon help is stored in a separate disk 
file, so you can free up disk space by removing the help file if you like. 
The Finder s helj^ ball(K)ns are stored in a file called Finder Help, located within 
the System Folders Extensions folder. 

Browsing the other menus in Finder 7.0 reveals more enhancemenLs. Hie 
Color menu (which System 6.x provided on Macs with color or grey-scale 
video hardware) has been rej)laced by the Uibel menu. Tlie Label menu lees 
you assign text labels to accompanying colors. Using the Labels Control Panel, 
you can create your own labels to descrite the types of items you work with 
(see the figure “Read the Libel”). The Finder’s View menu lets you son a disk 
or folder window according to the label. If your Mac lacks color or grey-scale 
hardware, the LiM menu shows the label text only. 

The Finder’s Edit menu looks the same as the Edit menu in earlier Finders, 
but in System 7.0, it’s available even when a dialog box is open. (In System 6.x, 
the Mac beeps if you tiy to pull down a menu when a dialog lx)x is open.) 
Thus, you can cut, copy, and paste text within a dialog box. 

Strolling over to the left edge of the menu bar, we find the new- and 
improved Aj)ple menu. In System 6.x, the Apple menu allow's you to open 
desk accessories. In System 7.0, the Apple menu lets you open anything — 
programs, desk accessories, dtxiumems, foldeix, and more. You can add 
virtually any item to the Apjole menu by putting the item in the Apple Menu 
Items folder, which is located within the System Folder. Choosing an item’s 
name from the Apple menu tells the Mac to open that item. Thus, die Apple 
menu provides one-click access to whatever you use most. 



Help is Just a Balloon Away 
System 7.0's balloon help feature, 
activated by choosing Show Balloons 
from the Help menu, allows the Mac to 
identify the components of its programs. 
Shown here: a help balloon for the 
LaserWriter Print dialog box. 
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The Amazing Alias 

Tlie Apple menu becomes especially useful when you combine it 
with one of the most powerful — and potentially confusing — features 
of System 7.0: aliases. An alias is a small file that points to a document, 
an application, a disk, or a folder. When you open an alias, the Mac 
opens whatever the alias points to, regardless of where that item is 
located — in a different folder, on another disk, or on a network a 
thousand miles away. 



A Read the Label 

The Labels Control 
Panel lets you 
associate text with 
colors and assign those 
labels to icons to 
organize and identify 
programs, documents, 
and folders. Using the 
Views Control Panel, 
you can specify that 
labels be shown in list 
views (by name, by 
size, and so on). 



Think of an alias as an electronic remote control for the items 
you work with. For example, say you alw^a>'s work with a certain 
program that you’ve stashed within several folders. Nomally, to access that 
program, you have to make your \\^y through all the folders that contain it. In 
System 7.0, you can create an alias of the program and then move the alias to 
the Apple Menu Items folder. From then on, when you want to run the 
program, instead of “getting up from your chair” to locate the file, simply 
choose its alias from the Apple menu. Doing so tells the Mac to open the 
program, since that’s what the alias points to. 

To create an alias, select the original item and then choose Make Alias from 
the Finder’s File menu. After a moment or two, a new icon appears adjacent to 
the original, with its name in italics to indicate that the icon is an alias (see the 
figure “Making an Alias” on the next page). An alias file has the icon of what- 
ever it |X)ints to. Initially, an alias file’s name is the same as the original item 
with the word alias added, but you can change the name to anything you like. 
An alias file itself is ver^^ small (about IK), so feel free to create aliases by the 
bushel and not worn' about wasting too much hard disk space. 





In the example I just used, you might wonder why you couldn’t simply 
move the program file itself to the Apple Menu Items folder. You could, but 
that would defeat the purpose of your filing system. That’s one benefit of 
aliiises: they give you one-click access to frequently used items while allowing 
you to store those items wherev'er you want to. 

It’s worth noting that an alias is a smart little critter — you can move and 
even rename the item an alias points to, and the Mac is still able to find it. You 
can even creiite an alias of an item that’s on a floppy dusk and then copy the 
alias to your hard disk. If you double-click the alias, the Mac asks you to insert 
the floppy disk containing the original. For more tips on how to tap the power 
and flexibility of aliases, see the sidebar “Alias Ideius” on page 321. 
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Making an Alias 

To make an alias, 
select an icon (at top, 
the Sound Control 
Panel) and choose 
Make Alias from the 
File menu. A new alias 
icon (bottom) appears 
adjacent to the 
original, with its name 
in italics. You can 
rename the alias and 
move it elsewhere — 
perhaps to the Apple 
Menu Items folder. 
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The Finder Can Find — Finally 

The Finder in System 7.0 provides a powerful Find command that lets you 
locate files. Wlien you choose Find or use the Command-F keyboard shortcut, a 
dialog box appears. Type part of the file or folder name you’re looking for, and 
then click Find or press Return. Tlie Mac locates the first item whose name 
contains the text you typed, and then selects the item for you while opening the 
folder or disk window that contains the item, if necessary^. At that point, you 
can open the item by choosing Open or pressing Command-0, or you can 
continue searching by choosing Find Again or pressing Command-G. 
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Alias Ideas 

There are almost as many ways to use aliases as 
there are ways to use the Mac. Here's a collection of 
ideas to get you started. 

❖ Put items in your Apple menu Don't move an 
original program, document, or folder to the Apple 
Menu Items folder. Create an alias of it, and put the 
alias in the Apple Menu Items folder. Remember you 
can rename the alias if you like. 

❖ Access a frequently used folder Perhaps you 
always use a certain folder that you keep buried 
within other folders. For fast access to that folder, 
make an alias of it and move the alias to your 
desktop. You can then open or modify the contents 
of the folder by opening its alias — not by opening 
folder after folder to get to the one you want. You 
can even copy items to the folder by dragging them 
to its alias. 

❖ Access a file server volume An alias provides an 
easy way to mount an AppleShare file server volume 
or a disk or folder made available through System 
7.0's file-sharing features. (See Chapter 40 for an 
introduction to AppleShare and file servers; System 
7.0's file-sharing features are discussed elsewhere in 
this chapter.) First, mount the volume as you 
normally would, then select it and choose Make 
Alias. Rename or move the alias as desired. 
Thereafter, to connect to the server, simply open its 
alias, and you'll receive the standard AppleShare 
log-on dialog box. (You won't even see the log-on 
dialog box if you access the server as a guest when 
making the alias.) You can even use this technique 
to copy a file to a server volume that you haven't yet 
mounted: Just drag the file to the alias icon and 
respond to the log-on dialog box as necessary. 

The Finder connects to the server and then copies 
the file. 



❖ Access your hard disk from any Mac on your 
network First, use the Finder's Sharing command to 
make your hard disk available. Next, make an alias of 
your hard disk, and then copy that alias to a floppy 
disk. To connect to your hard disk from a different 
Mac in your network, simply insert the floppy and 
double-click the alias. 

❖ Access an extension or a Control Panel from 
somewhere else Normally, system extensions (INITs) 
reside In the Extensions folder, which is in the System 
Folder. If you want to access an extension from the 
Control Panels window, make an alias of the extension 
and move the alias to the Control Panels folder (also 
within the System Folder). Similarly, if you want to 
access a certain Control Panel directly from the Apple 
menu, make an alias of it and move the alias to the 
Apple Menu Items folder. 

❖ Start programs and open documents If you make an 
alias of a program, you can start the program and 
open a document by dragging the document icon to 
the alias Icon. When you do, you'll see the alias icon 
become highlighted — just as a folder or disk icon is 
highlighted when you copy an item to it. Release the 
mouse button, and the Mac starts the program and 
opens the document. 

❖ Quickly access all the programs on your hard disk 
First, use the Finder's Find command to search for all 
applications at once. (See the section on the Find 
command In this chapter.) After the Mac has found 
and selected all the applications, choose Make Alias. 
The Mac makes an alias of for every application It 
found. You can then move those aliases into a single 
folder to have quick access to every program on your 
hard disk. 

❖ Automate access to archived files Many people use 
file compression utilities such as Stuffit to compress 
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Detailed Searching 
When you click More Choices in the Finder's 
Find dialog box. a new dialog box appears 
whose pop-up menus give you more ways to 
search. Here, a search is being conducted for 
all items with the label Biz Letters. Clicking the 
All at Once button tells the Finder to find and 
select all the files rather than stopping after the 
first one it finds. 



Find 



Find and select items mhose 
I label ▼ 1 1 is 



▼ 1 1 Biz Letters ^ 



Search on all disks 



□ all at once 



( Femer Choices ] 



[ Cancel ] Find ^ 





The Find dialog box contains a button called More Choices. Wlien you click 
More Choices, the Find dialog box is replaced by a larger dialog box containing 
pop-up menus that allow you to search using a variety^ of different criteria (see the 
figure “Detailed Searching”). The table “Find Options” describes each search 
option and its criteria. To specify that the Finder locate and select all the items 
that meet the criteria, click the All at Once check box. When this option is 
unchecked, the Finder stops each time it locates and selects an item. 



You can combine search criteria by conducting a second search as soon as the 
Finder locates the items that meet the first search. For example, say you want to 
find all documents modified after April 21, 1991. First, search for all documents 
(the Find pop-ups read “kind contains documents”) with the All at Once 
option checked. After the Finder seleas all the documents, change the pop-ups 
to read “date modified is after 4/21/91.” 



Alias Ideas (cont'd) 

and archive older files that they copy to floppy 
disks and then delete from their hard disks to free 
up space. If you're in this group, you can use 
aliases to easily locate your archives — no more 
rooting through floppies trying to locate the disk 
that contains a certain archive. First, make your 
archive file as you normally would and then copy 



it to a floppy disk. Next, make an alias of the 
archive on the floppy and then copy the alias from 
the floppy to your hard disk — perhaps to a folder 
called Archive Aliases. Finally, delete the archive 
from your hard disk. When you need to access the 
archive, just double click on its alias. The Mac will 
ask you to insert the appropriate floppy. CSl 




More Info in Get Info 
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The Get Info command in Finder 7.0 provides more information and lets 
you customize ceitain aspects of the Mac’s operation. Some examples: 



❖ Wlien you select an alias and choose the Finder’s Get Info command, the Get 
Info window displays the location of the item that the alias points to. You can 
tell the Finder to locate and select the original item by clicking the Find 
Original button. You might do this if you wanted to rename the original, 
throw it away, or move it. 

♦♦♦ The Get Info window for the Tiush icon contains a new check box called 
Warn Before Empt>ing. Normally, this box is checked, causing the Finder to 
ask if you really want to delete the contents of the trash when you choose 
Empty Trash. If you uncheck the box, you won’t receive this queiy. 



Find Options 

When searching by... 


your options are... 


and you specify... 


Name 


contains, starts with, ends 
with, is, is not, doesn't contain 


part or all of a name 


Size 


is less than, is greater than 


a size value (in K) 


Kind 


contains, doesn't contain 


alias, application, document, folder, or 
stationery 


Label 


is, is not 


a label name or None 


Date Created 


is, is before, is after, is not 


the current date or use arrows to change 
to the desired date 


Date Modified 


is, is before, is after, is not 


the current date or use arrows to change 
to the desired date 


Version 


is, is before, is after, is not 


a version number 


Comments 


contain, do not contain 


some text that appears in the Get Info 
comment 


Lock 


is 


locked or unlocked 
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!□= Memo Boilerplate Info 



I ^ Memo Boilerplate 

Kind : Microsoft Word stationery pad 
Size: IK on disk (15 bytes used) 

Vhere: System 7.0: 



Created: Thu, Feb 14, 1991,9:11 AM 
Modified: Thu, Feb 14, 1991,9:11 AM 
Version: not available 



Comments: 



Q Locked ^ Stationery pad 



Vou haue opened a stationery pad, so 
a neto document mill be created. 

Type a name for the neui document: 



[Memo Uoilerplate copy 



[ Saue In... ) [ Cancel ] [[ OK ^ 



A Personal 
Stationery 

To turn a document 
into a stationery pad, 



❖ The Get Info window for a document contains a 
new check box called Stationery Pad. If you check 
this box, you turn the document into a stationety 
pad Tlie stationer)^ feature lets you create 
masters for the types of documents you create — 
letterheads, business letters, fax cover sheets, 
new'sletter designs, and so on. By creating a 
document and then turning it into a stauonery 
pad, you can reuse its contents without worrying 
about accidentally saving over them. When you 
open a stationery pad, the Finder makes a copy 
of the document and asks you to name the new^ 
copy (see the figure “Personal Stationery”). 

❖ You can customize the icons of most files and 
folders by using the Get Info window^. To replace 
an icon with a different design, first create the 
design in a painting or drawing program, and 
then copy it to the Clipboard. Next, open the 
item’s Get Info window and click on the icon. If 
the icon can be modified, a box appears around 
it. Choose Paste, and the Mac replaces the icon 
with the graphic on the Clipboard, scaling it 
down to fit if needed. You can even use a 
scanned or digitized image as an icon, as shown 
in the figure “Picture an Icon.” 



click the Stationery Pad 
check box in the 
documenVs Get Info 
window (top). When 
you open a stationery 
pad, the Finder asks 
you to provide a name 
for the new document 



Finder Tweaks and Enhancements 

Many of the Finder’s improvements fall into the “little things that mean a lot” 
category' — they’re tweaks and enhancements that make die Mac operate more 
smoothly. If you’re a new' or occTusional Mac user, many of these improvements 
w'on’t sound diat significant. If you’ve used the Mac for a w'hile, however, some 
of them will give you goosebumps. Some of the top tweaks include: 



(bottom), which will be 
a copy of the original. 
To save the document 
in a different folder or 
on a different disk, cl ck 
the Save In button. 



❖ “Dropping” a document into an application. You can open a document by 
dragging the document icon to an application icon. Wlien you do, the 
application icon becomes highlighted — just as a folder icon is highlighted 
when you move an icon into it. When you release the mouse button, the 
Finder opens the document (and starts the application, if it isn’t already 
running). This is a great way to start a word processor and import a text-only 
file. For example, to start Microsoft Word and open a text-only document, 
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Dialog Boxes Compared 
Finder 7.0 can copy fles. conduct 
searches, and perform other tasks in 
the background while you work in other 
programs. When background option is 
possible, the Finder displays a movable 
modal dialog box |top), which lets you 
switch to another program, but not 
perform any other Finder tasks. In 
previous system versions, the file- 
copying dialog box lacked the movable 
modal’s title bar (bottom). 



Copy 

Items remaining to be copied: 
Reading: System 

■ ^ 



Stop 





❖ An improved Trash can. In System 6jc, the Trash emptied now and then, even 
if you didn’t explicitly choose Empw Trash. In S^'stem 7.0, the Mac doesn’t 
empty the Trash until you tell It to. lliis gives you a l^etter chance of being able 
to recover something you threw away by mistake. (If you have a huge number 
of files in the Trash, the Finder will suggest that you empty’ it.) You c^in also 
move the Trash icon elsewhere on the desktop, and it will appear there the 
next time you start up the Mac. 

❖ Background file cop>ing. Finder 7.0 can copy files in the background while you 
work in odier programs — great if you’re copying a large number of files to a 
backup disk. To indicate that you can switch to another program while 
somediing takes place in the background. System 7.0 introduces a new type of 
dialog box — the movable modal box. As the first pan of its name 
suggesLs, a mox^able modal dialog box can be moved around on the screen. 
Modal rekts to the fact that you can’t click outside of the dialog box. In the 
past, virtually all Mac dialog boxes were modal — you couldn’t do anything 
until you confirmed or cancelled the dialog box. A movable modal dialog box 
works a bit differendy: it won’t let you do anything else in the current program, 
but you can switch to a different program and continue working. The new Find 
command also uses movable modal dialog boxes, as do a few other Finder 
operations. You can recognize a mov'^able modal dialog box by the stripes that 
appear in its title bar (see the figure “Dialog Boxes Compared”). 

❖ Easier copydng between windows. In System 6.x, copying an item from an 
inactive window to another window^ was often cumbersome. As soon as you 
clicked on the item, the inactive window would become active, often obscuring 
the destination window or icon. In System 7.0, the Finder doesn’t activate the 
inactive window unless you releiise the mouse button while the pointer Is still 
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More Choices 
System 7.0's larger 
Chooser window has 
room to show more 
devices. Also note the 
subtle 3-D appearance 
that System 7.0 gives 
to windows and icons 
when running on 
Macs with color or 
grey-scale video 
hardware. 
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Select a port: 




AppleTalk 



(§) Active 
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7.0 



in the inactive window. If that sounds confijsing, tr>' it. Or just remember this: 
Finder 7.0 makes it easier to move and copy items between windows. 

❖ Cleaner clean-ups. The Clean Up command in the Finder’s Special menu works 
better and has new options that make it easier to organize the icons in a folder 
or disk window. By combining the Clean Up command mth commands in the 
View menu, you can organize your icons according to two criteria. For 
example, say you want to organize the icons so that they’re sorted according to 
their names. First, choose the By Name command from the View menu, and 
then switch to the desired icon view^ Next, press the Option kq^ wiiile 
choosing Clean Up by Name from the Special menu. \XTien you press the 
Option key w^hile choosing Clean Up, tlie command organizes icons according 
to the last list view you chose. 

❖ A better Chooser. The Chooser desk accesson^ in System 7.0 provides a bigger 
window^ that’s better able to show the many de\ices and components that may 
be part of a large netw'ork (see the figure "More Choices”). The Chooser also 
lets you tab betw'een its various ILst boxes and select devices using the keyboard 
arrows ke^'s or by typing the first few characters of a device’s name. 

❖ More keyboard navigation options. The keyboard na\igation enhancements 
found in the Chooser extend to other areas. You can select an item in a 
Finder director)' window' by using the arrow' keys, the Tab key, or by typing 
one or more characters of the item’s name. You can expand and contract 
OLidine views and open and close foldeiTJ by using the arrow keys along with 
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the Option and Command ke>^. For details on these 
and other Finder 7.0 shoncuts, see the Quick 
Reference card at the back of this book. 

❖ Easier folder na\igation. In the Finder, if you press the 
Command key wtiile clicking on the title of a director)^ 
window, a pop-up menu appears listing the folders 
and disk that contain the current directory (see the 
figure “Pop-up Path”). This pop-up lets you quickly 
navigate the folders you use. 
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A Pop-up Path 

When you press 
Command while clicking 



Personal File Sharing 

As we’ll see in Chapter 40, file server software lets you 
share a hard disk with other Macs on a network to 
provide a central repository for shared documents and 
application programs. Before System 7.0 appeared, the 
only official, Apple-develojTed server softw-are av^ble 
was AppleShare, which requires you to set aside, or 
dedicate, a Macintosh to file server duties. For less 
expensive, file serving — which doesn’t require a dedicated serv^er 
— you had to buy third-party^ software that didn’t alw^ay^ adhere to Apple’s 
networking guidelines. 



on a Finder window's 
title bar (top), a pop<up 
menu appears showing 
the path to the window 
(bottom). In this 
example, the folder 
Chapter 39 Art Folder is 
within the Chapter 39 
folder, which is within 
Section III, on the disk 
System 7.0. Choose a 
folder or disk name to 



Sy'stem 7.0 changes that by integrating peer-to-peer file sharing into the Mac’s 
system softw'are. To turn file sharing on, use the Network Setup Control Panel. To 
share a hard disk or a folder, select its icon and choose Sharing from the Finder’s 
File menu, and then click the check box labeled “Share this item and its contents.” 
You can then use the Chooser desk accessory^ on a different Mac to connect to 
that shared folder or disk. Because System 7.0’s file sharing softw^are uses the 
same basic netw^orking protocols as die AppleShare software, you can use a Mac 
running System 6.x to access a shared folder. Simply install the AppleShare 
workstation software on the 6.x Mac. You can even access a shared folder or disk 
using an IBM PC that’s running AppleShare-compatible networking sofhv'are. 




quickly display its 
contents. 



Tlie Finder uses different icons to indicate when a folder is available for sharing 
and when someone has connected to it (see the figure “Share and Share Alike”). 
For all but the smallest networks, you’ll probably want to have some control over 
who c'an access which folders. Two additional Control Piinels, User Setup and 
Users and Groups, allow you to specify the names of people who will be sharing 
your files and the access privileges they’ll have. Another Control Panel, File 
Sharing Monitor, lets you see which disks and folders you’ve made available and 
who’s connected to them. 
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Share and Share 
Alike 

When file sharing is on, 
you can make disks 
and folders available to 
other Macs on a 
network by using the 
Sharing dialog box 
(top). The Finder uses 
numerous icons to 
indicate sharing and 
folder access 
privileges. At bottom 
are three such icons 
and their meanings. 
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Miscellaneous 



Sharing isn't enabled for this folder. 

Sharing isn enabled for this folder, 
but no users are connected to it. 




Miscellaneous 



Sharing is enabled for this folder, 
and the folder is being accessed by 
someone on the network. 



S\«tem 7.0’s file-shaiing features are generally easy to use. But with any 
network software, it’s a good idea to plan your file sharing scheme in advance 
and educate ever^^one who will be using it. Chapter 40 contains details on 
networking and provides tips for creating a reliable nettv'ork. 



One Program to Another: Can We Talk? 

At the beginning of this chapter I mentioned that some of System 7.0’s new 
features will require new versions of application programs. The most signifi- 
cant feature in this group Ls wterappiication cofnmunicatiofjs, or lAC Like 
the Mac’s Clipboard, lAC enables a program to exchange data with another 
program. But unlike the Clipboard, lAC enaloles the exchange to take place 
automatically, without you having to copy and paste infomiation from one 
program to another. 




Publish and 
Subscribe 
Commands 

If a program supports 
System 7.0’s publish 
and subscribe data* 
exchange features, its 
Edit menu has 
commands similar 
to these. 
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lAC makes possible new ways of working with infomiation and creating 
documents. Some exam|)les: 




❖ A financial report created in a word processor might include a chart 
generated by a spreadsheet jDrogram. Using lAC, you can automatically 
update the chart in the report when its underlying spreadsheet data 
changes. 



❖ A desktop published catalog might include price infomiation obtained from a 
database program. You could use L\C to automatically update the price lists in 
the catalog when the database is changed. 



❖ A weekly executive suitus report might include summaries from several 
different managers. Using LAC, a secretan^ could assemble the report 
automaticjilly by linking the re|7ort document to c*iich managers status 
re|X)rt files. 

Tlie last example illustrates an important |X)int: b\C can work together with 
System 7.0’s file sharing features to enable different programs mNnmg on 
differeni Macs to exchange daui. 'fhus, a work grouji c'an collatorate on a 
document that can be easily updated whenever one of its contributors makes 
a change in his or her section. Indeed, with L\C, you can creiue a document in 
which evety single component — text as well as graphics — comes from 
programs ainning on other usem’ comiiuiei*s. 

lAC is built around two key concepts: piihUshing, which involves making 
part or all of a document available to other programs; and snhscrfhing which 
involves including in a dcKumeni information that has l^een published. If a 

program supports L\C. its Edit menu contains 
commands that allow you to publish and 
subscrilx‘ to infomiation (see the figure ‘'Publish 
and Subscrilx Commands”). If a program s Edit 
menu dexsn’t contain these commands, the 
pmgram dtxsn’t support this xspeci of lAC 
(although as we'll see later, it may sup|X)rt other 
as[iects of it). 

As a general mie, anything you can select — 
text, graphics, spre^idsheet cells — you can make 
available to other programs. You publish 
.something by selecting it, choosing Create 
Publisher from the Edit menu (see the figure 
“Becoming a Publisher” on the next page). 
W'lien you publish some information, you 
create an edilion, a .separate file containing the 
infomiation itself as well as data that allows the 
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Becoming a 
Publisher 
To publish 
information, select it 
(top) and then choose 
Create Publisher from 
the Edit menu. In the 
dialog box that 
appears (middle), type 
a name for the edition. 

Note the preview of 
the information in the 
left portion of tfe 
dialog box. Programs 
indicate published 
information by 
drav/ing a border 
around it (bottoml. 
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In the fabrication department, this week saw Increased 
productivity due to the activation of Assembly Line 7. This line, 
which has been under construction for several months. Is being used 
to produce Type A Widgets. 



Mac to know where the infomiation came from. The edition file acts as a conduit 
between the piibli.sher and subscriber: Data always flows from publisher to edition 
to subscriber. DcKuments that contain publishers and subscribers don’t have to be 
open at the same time to share data. \X1ien you save a document containing a 
publisher, the edition changes to reflect the current data from the publisher. Any 
number of subsciilx^rs can subscribe to a single edition. 

To SLibscrilTe to an edition that you or others have created, choose Subscrite 
'lb from the Edit menu. Locate and ciioose the desired edition from the dialog box 
that appeaiTi and click OK, and the previously published information appears in 
your document, with a grey tKTrder around it to indicate that it comes from an 
edition (see the figure “Subscribing to Data”). Infomiation that you’ve subscril>ed 
to is called a subscriber. 

Using the Edit menu’s Subscribe Options and Publisher Options commands, 
you can specify how the Mac handles the process of updating infomiation that 
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Subscribing 
to Data 

To subscribe to 
published information, 
choose Subscribe To 
from the Edit menu 
and locate the desired 
edition (topi. The Mac 
reads the edition and 
inserts its contents into 
the currently open 
document (middle), 
with a dark border 
indicating that the 
information is from an 
edition. After you've 
subscribed to 
information, you can 
use the Subscriber 
Options dialog box 
(bottom) to specify 
when the information 
should be updated. 
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In summary, the sales and marketing department believes this 
week’s record results prove that this year could be the best ever. 
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lias lx,*en published and subscribed to. You might chcxxse to automatically receive 
new editions as stxin as thq^ become available. Tliis ujxlate mode is useful if 
you’ve subscribed to information in a spreadsheet consisting of daily sales figures, 
where you would want each version of the sales information as soon as it becomes 
aviiilalile. 

On the other hand, you might chtxise to receive a new edition only ufxin 
request — perhaps if youVe subscrilied to an edition consisting of an illustra- 
tion that an artist in your office is working on. You probably don’t need to hav^ 
the illustration updated constantly, so you’d S|x:cify maniuiJ updating in the 
Subscriber Options dialog box. With manual updating, the Mac updates the 
subscriber with a new edition only when you specifically request it. 

You can select, cut, and paste a subscriber. You can’t edit a subscriber, 
although you can modify it as a whole. For example, you can underline or italicize 
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subscrilTcr text, but not delete or edit a word. Tliis restriction protects you from 
losing changes to a subscriber when a new edition arrives. 

The concepLs behind publishers and sul>scribers sound complex, and indeed, 
they are quite a bit more complicated than cutting and pasting. For many tasks, 
you’ll probably continue to rely on the Clipboard to move information bem^een 
programs. Moving data using the ClijDboard requires less memory, disk space, and 
processing time. But for those times when you need automatic updating, the 
publish-and-subscribe aspects of L\C are the answer. 



AppleEvents 

Another ecjually pt^werflil aspect of h\C is AppleEvents, the ability^ of 
programs to send messages and data to each other. AppleEvents is built on the 
premise that multiple programs working together can be more powerful than 
multiple programs working in isolation. A word processor miglii use 
AppleEvents to "communicate with" a spelling checker. Instead of the word 
processor’s developer having to write (and debug) spelling checker code, it 
could rely on a third-party spelling checker that sup|X)rts AppleEvents. And if 
all your programs supported AppleEvents, they could access the spelling 
checker, too. Thus, one spelling checker would work with eveiy program you 
have. Similarly, a spreadsheet could work together with a project management 
program to exchange data and cremate graphs, or a MIDI sequencer could 
collaborate with a .scoring program. 




AppleEvents are messages .sent from one program to another. AppleEvents 
might request a service from another progmm (“Please check the spelling of 
the selected text"), respond to a request (“I’ve finished checking"), or send 
news and data (“Tlie word ‘occassionally’ is mi.sspelled — change it to ‘occa- 
sionally’"). lliat last point is significant: Because AppleEvents can contain data, 
it can also be used to move infomiation betw’een programs. 



AppleEvents’ ability to shuttle data as well as instructions will make po.ssible 
a kind cHstributeci pfr>ces^lng, in wliich a task is divided among more than 

one Macintosh. For exiimple, a coni|:)lex statistical analysis program running on 
a Mac Classic could delegate number-crunching tasks to a Mac llfx elsewhere 
on die network. Once the Ilfx finished the calculations, it could pass the results 
back to the Classic. And AppleEvents will make po.ssible a new generation of 
macro recorders that will enable you to create HyperTalk-like scripts to 
automate repetitive tasks. 



AppleEvents and the publish-and-subscribe aspects of lAC will allow 
programs and networked Macs (and eventually, other computer) to work 
together in ways that are likely to amaze. With lAC, Apple has created the 
foundation for a powerful new generation of programs. It’s up to the architects 
and carpenters of the .softw'are development world to build on that foundation. 




Chapter Twenty-Five: System 7 



A Bright-Sounding Future 

Another of System 7.0’s remarfcible talents is the ability to play back multiple 
channels of sound from disk files in real time. Put another way, as I wiite this, a 
jazz ditt)' is playing through my Mac’s speaker from a 17MB file loc'ated on a CD- 
ROM disc. System 7.0’s enhanced sound features will make possible more 
powerful multimedia and sound-editing soffw’are and allow sounds to l^e 
compressed to use less memoiy and disk space. OX'e’ll look at the latter in 
Chapter 32.) 

But as Tve showTi in this chapter, lAC and improved sound features are only 
two of the many significant improvements in the Mac’s latest interface lift. A 
better Finder, file sharing, more customizing options, aliases, TrueType fonts, 
keylx)ard navigation, and a tidier System Folder are pleasures you can enjoy as 
soon ns you install System 7.0 — after vending that your fitvorite programs are 
compatible with it. 



Summary: 

✓ System 7 enhancements you will enjoy immediately include: a better Finder, file sharing, more 
customizing options, aliases, TrueType fonts, enhanced keyboard navigation, and a tidier System 
Folder. 

✓ TrueType is a new font technology that describes fonts mathematically, allowing the Mac to create 
sharp text at any size. 

✓ Adding fonts to or removing them from your System file is much easier under System 7. The Font/DA 
Mover utility is no longer needed — you can simply drag the font to the System file. 

✓ The System 7 Finder makes it easier to find and select files, to view the contents of disks and folders, 
and to customize the Mac's operation to suit your tastes and work habits. 

✓ An alias is a small file that points to a document, an application, a disk, or a folder. When you open an 
alias, the Mac opens whatever the alias points to. 

✓ System 7 allows for peer-to-peer file serving, — you can make your disks and folders available to other 
users on your network, and they can make theirs available to you. 

✓ Interapplication communications (lAC) is a System 7 feature that enables a program to automatically 
exchange data with another program without having to copy and paste information from one program 
to another. 

✓ Although the Mac's basic operating style is unchanged in System 7, there are several changes you'll 
need to adjust to if you've used earlier system versions. 
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In This Chapter: 

✓ An introduction to how floppy disks and hard drives store data. 

✓ A look at the different disk capacities of floppy disk drives — and their compatibility problems. 

✓ The disk capacity and performance of a hard disk. 

✓ Removable-media drives: combining security and portability. 

✓ Technical specifications you'll encounter when shopping for a hard drive. 

✓ Organizing files to maximize hard disk performance. 



T he Mac is a remarkable machine, but how quickly it forgets. Tlie moment 
the juice is turned off, the Mac becomes a dark and silent box, and your 
efforts leave its memoiy chips like air from a bursting balloon. 



Because memor\’ forgets, computers have always been paired with /;/asS’ 
devices — originally punched cards, then paper or magnetic tape, and 
now the current standard, magnetic disks. Storage devices hold the documents 
you create and the applications you use. In this chapter, vveil tour the mass- 
storage worid, with a ftKus on hard disks and other high-c'apacity media. 

I’ll also provide some tips for organizing a hard disk to maximize its speed 
and efficiency'. 



A Magnetic Voyage 

In the late seventies, personjil computer users wept for joy as floppy disks 
replaced slow, unreliable cassette tapes iis the standard storage device. Floppy 
disks transformed the microcomputer storage w'oiid by allowing random access 
to data. To appreciate that, IcKate a song in the middle of an album, then tty 
locating a song in die middle of a cassette tape. You have to access a c'assette 
sequentialfy by flist-foi*w'arding and rewinding, but you can plop a turntable’s tone 
ami in place at any point. Siniilaiiy, a computer can access any spot on a disk 
almost immediately by moving the drive’s haids to that point. 
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Inside a floppy’s plastic ciuse is a disk of flexible — that is, floppy — plastic 
coated with iron oxide particles (see the figure “Inside a Disk”). Tliis disk spins at 
390 to 600 revolutions per minute as it is being accessed. \X1ien the Mac saves a 
document or copies a file, a read, /write head in the disk drive generates a magnetic 
field that positions the disk’s iron particles in patterns corre- 
sponding to the zeros and ones that comprise the information 
Ix^ing w'ritten. When the Mac reads from the disk, the particles 
recreate the magnetic field in the head. 

A disk is divided into 80 concentric circles called tracks, and 
each track is divided into wedges called sectors The number of 
sectors in a track depends on the track’s location; tracks 
kx:ated near the disk’s outer edge have room for more sectors 
than the smaller tracks closer to the disk’s center. Ttie disk’s 
rotation speed varies depending on which tracks the readAv'rite 
head is accessing. 

You can look at a phonograph album and see grcx)ves, but 
you can’t look at a disk and see tracks and sectors. A disk’s 
divisions aren’t physiciil ones; they’re magnetic boundaries 
recorded on the disk when it’s ittitialized, oxfonnatted. This 
software api^roach to disk formatting allows many other 
computers to use the same 3-*/2-inch disks that the Mac uses. 
Fresh out of the box, the disks are identical lumps of storage 
clay. Kach computer’s system software sculpts the disk to iLs 
own needs by initializing it. 

Part of the scul[King process involves creating the tracks and 
sectors; the other part im^lves reserving pans of the dusk to 
hold special infoniiation. Some tracks hold start-up .softw'are — 
the instructions that either transfer control to the Finder when 
you start the Mac or eject the disk and display the blinking X 
icon to indicate that the disk can’t start up the Mac. Other 
tracks hold infomiation about the disk’s contents, so the Mac 
can locate d(x:uments and applications and determine where a 
disk’s available space is. 

Disk Capacities 

The original Mac floppy drive stored 400K. The Mac Plus 
premiered with 800K disk drives, which doubled storage 
capacity by using both sides of a floppy disk. 800K drives have 
two readAviite ht'iids, one for each side of the disk. If you have 



INSIDE A DISK 



Sliding shield 



Plastic case 



Protective 




Plastic case 



Opening a disk's case reveals the 
floppy disk it protects. What you 
can’t see is how the disk is divided 
into concentric rings, or tracks, 
containing sectors that store your 
data and programs. 
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a 128K or 512K Mac or if you choose the Single Sided button in the disk-initializa- 
tion dialog box, only one side of the disk is used. One reason you might choose 
the Single Sided option is to create a disk that a Mac with a 400K (loppy drive can 
access. 
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(Incidentally, it’s woiih mentioning that some of Apple’s original 800K drives 
had an annoying habit of occasionally refusing to eject a disk completely. They 
sucked it back in, forcing you to pull out the Universal Disk Disgoiger — an 
unbent paper clip — to rescue the disk, a job that always gets a chuckle out of 
onlooking IBM PC users. To use the Universal Disk DLsgotger, insert it into the 
small hole next to the (loppy drive and push. Don’t pull on the disk — you’ll risk 
damaging the drive mechanism.) 

In 1989, Apple introduced the SuperDHve, also called the FDHD (shoa for 
(loppy disk high-density) drive. SuperDrives, now' standiird equipment in all Macs 
and available as upgrades for older SEs and Us, store 1.4MB on /?/gMem/(y disks, 
which have a thinner magnetic coating and smaller magnetic particles. A high- 
density disk has a small hole in its upper-left corner, opjX)site the wmte-protect 
hole. A SuperDrive looks for this hole w'hen you insert a disk. If the hole is 
present, you can initiiilize the disk to store its full 1.4MB. If the hole isn’t present, 
the SuperDrive will only allows you to create a 400K or 800K disk. And if you’re 
curious, high-density^ disks spin at 300 r|:)m regardless of which track the Mac is 
accessing. 

A high-density disk’s dilTerences can cause problems if you move disks betw'een 
Sui^erDiives and 800K drives. If you use an 800K drive to initialize a high-density 
disk, the drive will create an 800K disk. Tliat disk will w^ork propeiiy in 800K 
drives, hut when you insert it in a SuperDrive, you’ll get a message asking if you 
want to initialize the disk. The message appears because the SuperDrive notices 
that extra hole in the case, and tries to read die disk as a 1.4MB disk. >XTiat’s more, 
once the disk has been initialized as an 800K disk, the chances of being alile to 
successfully reformat it as a high-density disk are slim. The moral? If you’ll he 
sw'apping files between 800K drives and SuperDrives, don’t use high-density 
floppies as your transfer medium. Instead, fomiat an 800K disk and use it to 
transfer the files. 



Driving in the Fast Lane 

These days, the ban! disk has transfomied (loppies into a medium for backups 
and softw-are distribution. A 20MB hard disk puts the contents of dozens of 
floppies on tap. 20MB units used to be the power user’s choice. Tcxlay', as 80MB 
and 105MB drives become more iiopular and aft’ordable, 20MB drives are at the 
bottom of the totem |X)le. 
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INSIDE AM DISK 




High-capacity hard disk drives owe their speed to 
technology. These drives position the read-write heads with 
voice coil actuators, which are faster and more precise than 
the stepper motors used in smaller drives. Heads travel less 
on high-end disks, yielding faster access times, because data 
is packed more densely than on low-end disks. 

The biggest speed boost, however, comes 
from the method used to position the 



heads over the data tracks. This method, called dedicated 
servo surface, uses one disk platter solely for aligning the 
heads over data tracks on other platters. In contrast, 
lower-capacity disks may use part of the data platters for 
positioning information (embedded servo method) or they 
may use no positioning information (open-loop method). 
With a dedicated servo surface, the drive positions its 
heads over the right track with fewer retries. 



causes the coil to 
adjust its position rela- 
tive to a permanent magnet (D). 
read-write heads change their position 
in relation to the coil. With every change of position, the 
read-write heads send new signals to the servo disk, starting 
the loop over again. 



How the Servo System Works 



A read-write head reads alignment information 
from a dedicated servo disk (A). The information is sent to 
a dedicated microprocessor (B) where it is analyzed to 
determine the current position of the read-write heads on the 
drive's other platters. The processor instructs an amplifier to 
vary the voltage in the servo coil (C). The strength of the 
magnetic field produced by the servo coil changes and 



A hard disk may have the capacity of a truck, but it oflers the peiformancc of a 
Porsche. Hard disks transfer data many times faster than floppy disks, and that 
mc^iins less wailing when starting programs and saving files. 

A hard disk owes its stellar speed and capacity to several factors. First, its 
magnetic surface isn't a sheet of of flexible plastic, but a polLshed, precision- 
machined metal p/aUerwhosi: magnetic panicles (and iherefoi*e, your data) are 
packed closer together. Most hard disks contain several platters, stacked like 
records in a jukebox anti sealed in a dust-free enclosure (.see the figure “Inside a 
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Hard Disk’’). In most drives, the platters spin at 3600 rpm — six to nine times 
faster than a flop|:)y disk. .^Vnd finally, hard disk platters spin continuously; a floppy 
stops when it isn’t being accessed and takes alx)ut a half-second to get up to 
speed when the next access liegins. 

Unlike the heads in a floppy drive, a hard disk’s read-write heads don’t touch 
the disk’s surfaces, but ride a liair’s width above them. If a hard disk’s head does 
touch the surface, you’ve got trouble. That’s a head crash, and it am occur when 
the drive is jostled during use, or even when a speck of dust gets between the 
platter’s surface and the head. A head crash used to damage the platter as the 
head dug a ditch in the platter’s coating. Improved platter surfaces make today’s 
drives more durable (although you still should never move or bump a drive that’s 
in use). coating, in which the platter is coated with a minutely thin film 

of metal, is one technology found in many of tcxlay’s drives. Another safet>^ feature 
is automitic head-parking, which retracts the drive’s heads to a safe area when 
you shut down. 

A hard disk can live inside or outside a Mac. Internal drives don’t use any desk 
space, and they make moving youv Mac more convenient. But an internal drive 
adds extra heat to the Mac’s case, it usually requires dealer installation (assuming 
it w^asn’t installed at the factory), and if it breaks, your entire Mac must go to the 
shop. I’m partml to external drives. They don’t change the climate inside the Mac, 
they move from one Mac to another in a flash, and with long cables, you can bun- 
them out of earshot under your desk or in a nearloy closet. And you don’t have to 
part with your Mac if the worst happens. 



Megabytes to Go 

But the big drawback of hard disks isn’t their vatlnerabilitv’ to head crashes, it’s 
that they lack the poitabilily and security of flojipies. You can’t pop an internal 
drive into your briefcase or lock it in a safe at night. External drives are a bit more 
portable and protectable, but moving one still mcxins fussing with aibles and 
transporting a delicate mechanism. And once you fill a hard disk, you face an 
electronic Spring cleaning, throwing aw-ay or copying musty old files imd applic'a- 
lions to floppies to make room for new' ones. 

Hapixly, there is a way to combine the security' and poitability of floppies with 
the capacity' of a hard disk. Several manufacturers offer tvmorahle-niedia drives 
whase disks are encased in lightw'eight plastic c'artridges. 

The veteran of the removable-media world Ls Iomega Corporation, whase 
Bernoulli Box drives have been around since the mid-eighties. A Bernoulli Box 
uses principles of fluid dynamics discovered by an 18th-century mathematician 
and physicist named Daniel Bernoulli (pronounced hurn-oo/)). His Bernoulli 
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Inside a Bernoulli Box 



Bernoulli cartridges closely resemble standard 
floppy disks. Bernoulli technology usos dual, 
single-sided platters. The drive heads-which 
move laterally, read from above and below. The 
Bernoulli does not filter dust particles, but 
circulates air to move dust away from the media. 
Unlike SyQuest and Ricoh removable-media 
drives, the read-write head do not actually 
contact the media, so head crashes cannot be 
caused by dust particles, and disk crashes also 
are rare. As seen in the detail, the platter flexes 
tovxard the head. An air cushion between the 
two floppy platters allow them to flex inward 
should a dust particle approach the head. The 
cartridge also locks in place while in use. This is 
necessary because unlike other removable- 
media, the Bernoulli cartridge protmdes from the 
drive during operation. 




ledge 



Upper disk liner 
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Tlicorem stales that the pressure of fluid or air decreases when it’s moving. In 
aircraft, the decreiUsed air pressure around moving wings gives them their lift. In 
bathrooms, the decreased air pressure cau.sed by llie showerhead’s stream pulls 
the shower curtain in. 

In a Bernoulli caitridge, a rush of air causes a flexible disk to be drawn to within 
a few thousandths of an inch of a rigid metal plate located in the drive (see the 
figure "Inside a Bernoulli Bctx’ ). Tlie disk floats fimily within this air flow, flexing 
no more than one-tliousandths of an inch. 

Until an inimder comes along. Because the disk is flexible, a foreign intmder 
isn’t as threatening as it is to a hard disk. Wdien something comes Ix^tween a 
Bernoulli disk and its head, the disk flexes and the air flow blows the intruder 
away. Tlie result is a temporarv’ disk error that the Mac can detect and often 
correct. 

Iomega prtxluces several Bernoulli Box models, with the latest storing 44MB 
on a cartridge. Older Bernoulli Boxes used an 84nch disk that held 10 or 20MB; 
newer models use 5Vi inch disks housed in more compact cartridges. 



Other Removable Options 

Iomega was the first company to prcxluce removable-metlia drives, but 
Bernoulli cartridges aren’t the only way to cache and carrv'. Indeed, the most 
popular removable-media drive is made by S><^uest and used in drives from Mass 
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Micro, Microtech, Peripheral Unci, Ehman, and others, 'llie Syquest drive bon’ows 
from the hard disk camp, using a single 5V»-inch rigid platter (spinning at 3280 
rpm) that holds 45 megabytes. Bernoulli and S>'Quest drives that store 80 MB are 
on the horizon. Putting a platter in a removable cartridge sounds as safe as playing 
with matches in a fireworks factory, but the Syquest mechanism has proven to be 
reliable. It has become especially popular in the desktop publishing world, where 
huge files are common and where users often need to carry' them somewhere else 
(such as to a publishing service bureau). 

Another removable-media device is the tape drive, which uses airtridges 
containing magnetic tape. Taj^e drives are designed to back up hard disks, but 
most are slow and expensive iincl can’t be used as primaiy storage devices. 
Bernoulli and Sycjuesi drives are far more versatile. 




Speed Thrills 

The speed at which its disk spins and the density' of the data in its tracks aren’t 
the only factors that contribute to [performance. Here’s a \ook at ,some other tech 
specs you’ll encounter when shopping for a drive. 

The average access time spGdfits how' long it takes for the drive’s heads to 
locate a given spot on the disk — the mass-storage equiv'alent to moving a 
phonograph’s tone arm to a given spot on an album. The average access time is 
measured in milliseconds; the lower the value, the better. 

The data transferrate measures how quickly the drive can shutde byies to the 
Mac. The higher the value, the better, but only to a point. Mac Classics, SEs, and 
Pluses, for example, can’t handle as high a transfer rate as a Mac Il-class machine. 

The intoieai^ ratio describes the oiganiziition of sectors in each track (see 
the figure “Understanding Interieaving”). Genei^ally, the low^r the interleave ratio, 
the better. A 1:1 ratio is best — if your xMac can scarf up sectors at such a waqp 
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speed. Drives that use Apple’s standard SCSI dri\^r can use a 1:1 ratio only vA\h a 
Mac Il-class machine. Tlie SE neals a 2:1 ratio; a Mac Plus, a 3:1 ratio. But some 
drives include modified SCSI drivers that allow a 1:1 interleave with all Macs. 

Other units provide built-in ^a/a cachitjg — the drive reads an entire track and 
stores it in a small reserve of memory. When the Mac requests subsequent sectors 
from that track, the drive sends the data from tlie cache. 

Performance specs make for fun party talk, but thc 7 really aren’t that important 
for most applic'jttions. In day-to-day use, the difierenccs between most drives are 
minor. And if you started with floppies, you’ll be pleased with the performance of 
any hard drive. 



Managing Your Megabytes 

Wliat’s more, you can make any drive 0 |:>erate faster by taking advantage of the 
Mac’s ability to organize files and programs within folders. A file cabinet lets you 
create a storage hierarchy; so does the Mac. In this hierarchy, the file cabinet 
corresponds to the hard disk — it’s at the top level of tlie hierarchy, with folders 
nested within it. 




Beneath the Mac’s friendly folder metaphor lie some technic'alities tliat 
influence performance. Wlien you open a disk’s icon by double-clicking on it in 
tlie Finder, the Mac scans the disk in order to display its contents. Tlie more files 
you store at the top level of the disk’s hierarchy — that is, not within folders — 
the longer it takes for the Finder to display the disk’s window. This also applies 
when you choose an application’s Open command: to display a list of available 
files, the Mac must scan all the files in the current level of the disk’s hierarchy. The 
more files present there, the longer the scanning prex'ess takes. 




The Mac all but ignores files stored in a folder until you actually open the 
folder. So, by grouping documents and applications into folders, you’ll boost the 
Mac’s performance by reducing the number of files it has to scan at once. And 
there’s the convenience factor: instead of having to electronically paw through 
dozens of w'ord processor files, for example, you am go directly to die Pro|iosaJs 
folder, the Memos folder, or the Seedy Novel folder, and quickly loc'ate the file you 
need. 



Another w^ay to streamline storage involves using /?i^///ir/b///>;^softw’are, wtiich 
electronically divides a drive into a number of smaller logical mlumes. You can 
i/amoimnhi^c volumes as though you were inserting and ejecting 
separate disks. Many hard disks include partitioning softw'are, and most that do let 
you assign passwords to partitions, giving you a secure place to hide sensitive files. 
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To create a folder, use the Finder’s New Folder command 
(in the File menu). The Finder gives new folders the name 
Empty Folder (untitled folder, in System 7.0); you’ll want to 
change that to something a bit more appropriate — Docu- 
ments, Proposals, Graphics Programs, whatever best describes 
the folder’s contents. At this [X)int, you can open the new 
feeder and follow the same prexess to create another folder 
inside it — just as you can nest one manila folder within 
another. This lets you develop a storage hienu*chy that keeps 
your files orderly. You can nest folders more than a dozen 
levels deep, but navigating through more than five levels or so 
l:>ecomes cumbersome and time-consuming. 

Tlie number of folders you create and the names you give 
them is up to you. Some people create date-oriented folders 
— January^ Work, February' Work, March Work, and so on — 
and then create folders within them for specific types of 
ckxuments — Memos, Public'jitions, Artw'ork. Some people 
create 26 folders, one for each letter of the alphabet, and file 
ckx'uments within them. You’ll find a sample filing scheme in 
the figure “Organizing a Hard Disk.” It’s just a starting |X)int, 
though — the Ixst filing sy'stem is one you’ve personalized for 
your work style. 

Even witli an efficient filing system, you may occasionally 
misplace a file. Wlien you do, use the Mac’s Find File desk 
accessory' to locate it. If you’re using System 7.0, use the Find 
command in the Finder’s file menu. You’ll find powerful file- 
and text-searching features in a variety of utilities, too (see 
Chapter 19). 

To keep a drive running at top performance, keep fragtJieth 
tation in check. In iLs zeal to reuse space freed by deleted files, 
the Mac may scatter newly saved or copied files across physically discontiguous 
tracks. The longer you use a disk, the more likely it is that it contains fragmented 
files. Wlien many files are fnigmentcd, the drive’s heads spend too much time in 
transit, and performance suffers. Two solutions exist; backup the entire disk, 
reformat it, and then recopy the files, starting with the System Folder and the 
applications you use most often. Or, run a defragmenting utility', which moves files 
around to make them contiguous (see Chapter 19). With the latter route, backup 
the drive first; the disk’s contents can Ix^ damaged if something happens 
during defragmentation. 

Sj^eaking of backing up, do it. Electrocution aside, the loss of data is the most 
painful experience a computer peripheral can cause. It’s an agony you can avoid by 
backing up faithfully. I’ll present some guidelines in the next chapter. 
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Extensive use of folders improves the 
Finder's performance and keeps better 
track of files. In this filing scheme, each 
application category (word processor, 
graphics, and so on) resides in its own 
folder. Another folder holds all documents, 
separated into related category folders. Not 
shown is the System Folder, which con- 
tains files the Macintosh needs to start up 
and mn. 
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Now Available on Compact Disc 

Magnets’ force in computer storage may be weakening. Compact discs, those 
silver platters that liave made my stereo obsolete, are infiltrating the mass storage 
world. And we are talking storage: a 5V^-inch compact disc holds as much as 
550 megab>ies of data. 

In die computer world, a compact disc that stores data is called a G>ROM. A 
CD-ROM’s data, like that of a ROM chip, is factory-frozen, unable to be erased. For 
this reason, CD-ROMs are used primarily as a distribution medium for softw'are or 
data. Firms such as the Bureau of Electronic Publishing and Wa^^zata offer CD- 
ROiM-based reference materials ranging from CIA factbooks to enqdopedias. CD- 
ROMs containing megabytes of fonts and free or shareware programs are also 
available. 




CD-ROMs also play a part in the multimedia world, where their ability to hold 
digital audio as well as data makes them idea for interactive audio instruction (see 
Chapter 17). In addition to providing a SCSI connector for attaching to the Mac, 
CD-ROM drives provide standard RCA-type audio output jacks that you can 
connect to a stereo. Apple’s AppleCD SC drive even includes a desk accessory 
that lets you play audio CDs and a system extension that lets audio-only CDs 
appear on the Mac’s desktop (see the figure “Now Taking Requests”). And Apple’s 
HyperCard CD Audio Toolkit provides HyperCard XCMDs and XFCNs that let you 
access an audio CD from within HyperCard stacks. 

One problem with CD-ROMs is their slow^ access time. A typical hard disk has 
an access time of 20-40 milliseconds (ms), but mast CD-ROM drives have 300- 
650-ms access times. (Apple’s drive has a 650-ms seek time.) The sluggishness is 
due largely to the faa that a CD-ROM’s laser head is heavier and takes more time 
to stop than a hard disk’s magnetic read/Write heads. CD-ROM drives are also 
costly, with most drives selling for between $700 and $1000. 



These are just two reasons that optical-based storage isn’t likely to replace 
magnetic storage any time soon. A more serious hurdle involves developing disks 
that can be ei^ased and reused — daui is written on a CD-ROM by a laser that 
bums pits into the disk’s surface. One alternative is offered by wtiteonce, mad 
many times (WORM) drives. With a WORM drive, once you save a file, it’s there 
for good. Given that WORM drives hold 400-800MB, that may not be such a big 
drawback. 



But the storage technology- that best clears the readAvrite hurdle uses — you 
guessed it — magnets embedded in the disk’s surface. I’m referring to jnagneto 
optical such as those offered by Microtech, Mass Micro, Peripheral Land, 
and others. Also called erasable optical (EO) drives, these devices use mecha- 
nisms made by Sony, Ricoh, or Maxtor to store 500-600MB on 57^ inch remov^le 
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Now Taking Requests 

Apple’s CO Remote desk accessory (top) lets you play audio CDs inserted in a CD-ROM drive. You can also 
store and recall the names of the tracks on the CD and selectively enable or disable playback. With Apple's 
Foreign File Access INIT. you can view an audio CD’s contents on the desktop {bottom). Note the Get Info 
window showing a track’s playback time. 
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canridges. To write to a airtridge, the drives use a high-powered laser and 
electromagnet to orient the media’s magnetic panicles. To read from the 
cartridge, the drive uses a low-powered laser. As with CD-ROM drives, however, 
access time is relatively slow, making EO drives better for long-term storage and 
retrietttl than as substitutes for a conventional liard disk. And they’re cosUy, with 
prices in the $3000-$5000 ballpark. 

A new generation of 3‘/2-inch EO drives is appearing that offers 60-ms access 
times on canridges that hold roughly 125MB. Cartridges will cost about $60 and 
drives will retail for under $2000. 

So the low'ly magnet continues to serve us well and it looks like it will even 
have a place in tomorrow’s disk drives. In the next chapter, we’ll look at how to 
take care of your magnets. 



Summary: 

✓ Floppy and hard disks allow fast, random access to data. 

✓ A floppy disk that spins at 390 to 600 revolutions per minute and is accessed by a read/write head in 
the disk drive. 

✓ A floppy disk is divided into 80 concentric circles called tracks, which are further divided into wedges 
called sectors. 

✓ Disk capacities of Mac disks have steadily increased from the original drive, which stored 400K, to the 
800K drive, and then to the SuperDrive, which allows you to store 1.4MB on a high-density disk. 

✓ Unlike a floppy disk, a hard disk contains several metal platters, which are stacked like records in a 
jukebox and whose magnetic particles are packed closer together than those of a floppy disk. 

✓ Hard disks transfer data many times faster than floppy disks. 

✓ A hard disk can be internal or external to your computer. An internal disk saves desktop room, but 
adds extra heat to your Mac's case; an external one won't change the climate inside the Mac but will 
take up space. 

✓ Removable-media drives such as Iomega's Bernoulli Box and SyQuest's drives combine the security 
and portability of floppies with the capacity of a hard disk. 
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Disk Maintenance 




In This Chapter: 

✓ Backup basics: backing up floppy and hard disks. 

✓ Performing full and incremental backups with backup utilities. 

✓ A look at how different backup programs perform incremental backups. 

✓ Shopping tips on what to look for in a backup utility. 

✓ Restoring files from backup disks to a hard disk. 

✓ A summary of file-recovery utilities. 



A floppy or hard disk is like a friend you can't quite trust. Most of the time, 
disks are faithful computing caddies that hold our sofnv'are and docu- 
ments. Over time, it’s easy to become smug about this give-and-take relation- 
ship. Then one of them develops a case of amnesia, and all of a sudden it’s 
“Files? >X'tiat files? I don’t have any files.” Just like that, you’re forced to ret>pe 
your documents from printouts (if you’re lucky enough to have some) or 
worse, recreate them from scratch. Either way, it’s i/u in its ugliest form. 

Disks can betray your trust in a \^riet>^ of w'ays. Their microscopic magnetic 
particles can be led astray by magnetic fields produced by loudspeakers, 
telephones, electric motors, and the Mac’s own power supply. They’re 
susceptible to s)^tem errors and program bugs, both of which can cause 
inaccurate information to be N\Titten to the disk. They face physical threats 
from spilled soda to dust to extremes of heat and cold. And hard disks can fall 
victim to head crashes, in which the read-write heads strike and damage the 
media surface. 

How do you maintain a relationship with such fair-weather friends? Use an 
umbrella — a backup utility^ which stores copies of your files on floppy disks 
or other storage devices. Backups Jire to computers what \ice presidents are to 
governments: they don’t do much when the sailing is smooth, but when the 
worst happens, they’re indispensable. 
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And since a gocKl vice president isn’t alwa\^ around when you need one, every 
software libraiy' also needs a file-fvcorefy utiHy. One of these rescue squads can 
save the day if disk problems occur or if you accidentally throw away a file in 
between backups. 

In Chapter 19, we toured the world of utilities — programs that make the Mac 
etisier and more convenient to use. In this chapter, I'll take a closer look at backup 
and file-recovei'y utilities, and show how to use both to make your disks more 
taistworthy com panions. 




Backup Basics 

A file tucked awtiy on a disk seems safe and sound; after all, the command 
reads “Save,” not “Save until some unforeseen event.” But the worst does 
happen. Disks are damaged or lost. Programs turn kamikaze, crushing and 
taking files with them. Power surges give hard disks amnesia. Fires start, and 
sprinkler systems sprinkle. Equipment is stolen. It’s enough to make you want 
police protection, but only a faithfully folltnved backup strategy oin help. 

Backing up floj^ipies is easy, es(3ecially if your Mac has two floppy drives. First, 
lock the original disk by sliding its plastic wnte-pwiect tab so you am see through 
the square hole. 'Hien insert the original disk in one dii\^ and the backup in the 
other and dr.ig the original disk’s icon to the backuj:)’s icon. Vilien the Finder 
asks if you want to replace one disk’s contents with those of the other, click OK. 
Wlien the copy is complete, eject both disks; unlock the original if you plan to 
write to it again. 

If your .Mac has just one drive, the floppy copy routine is a bit trickier. To avoid 
excessive disk swapping, follow these steps. First, insen the backup disk and then 
chotjse Eject from the File menu or, in System 7.0, the Special menu. (Tlie Finder 
dims the disk’s icon to indicate it still “knows” about the disk.) Next, lock the 
original disk, insert it, and then drag its icon to the backup disk’s dimmed icon. 
\X-1ien the Finder asks if you want to replace the backup disk’s contents, click OK. 
(You will need to swap disks a few times during tlie copying process.) 

'i'he techniques I’ve just described copy every- file from your original floppy to 
the backup disk. As you work with the original (don’t forget to unlock it first), 
you’ll prolxibly add to it or modify its files. You have two alternatives for keeping 
your backups up to date. You can drag only the new or modified files to the 
backup (clicking OK when asked if you want to replace the existing files), or you 
can simply lecopy the entire disk. The latter takes the Mac longer, but is ausier for 
y^u, since you don’t have to keep track of which file's you modific'd or added. 

If you take the former route, use the Finder’s By Date command (it’s in the 
View menu) to look at the original disk’s contents sorted according to their 
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creation and modification dates, then copy only those files \\ith dates past the 
backup date. You can also determine when a file was created and modified by 
selecting the file and choosing Get Info from the File menu or pressing 
Command-1. 

How often should you back up a floppy disk that you use to store documents? 
As often as necessary' for your work habits and your peace of mind. If you’re using 
it constantly, you may want to back it up every' day. The best rule may be to back 
up anything you aren’t willing to recreate. 




Hard Disks are Harder 

Backing up a hard disk is, well, harder. A hard disk may streamline your day-to- 
day computing, but it turns into a ball and chain at backup time. A hard disk can 
hold hundreds of files, making the job of backing up modified files a logistical 
nightmare. Yet backing up a hard disk couldn’t be more important. If you use a 
computer extensively, a hard disk tends to become a magnetic representation of 
your life. It’s all there — your business plans, personal letters, drawings, programs, 
and more — and losing it in one fell swoop is about as traumatic an experience as 
you can have sitting in front of a computer. 

To back up a full 40MB drive, you’ll need about 50 800K disks — and about an 
hour. Most people can think of better ways to spend tlieir time and disk money. 
Until their hard disks crash, diat is. But thanks to the Mac’s ability to keep track of 
the date and time files are created and modified, you need not back up an entire 
hard disk during each backup session. Backup utilities can read the Mac’s digital 
datebook and back up only those files you’ve added or changed since the last 
fiiH backup. This task, called an incremental backup, takes far less time than a 
full backup. 



Backup Helpers 

Every' Mac comes with a barebones backup utility, HD Backup, that lets you 
perform full and incremental backups to floppy disks. Virtually all non-Apple 
hard disks include backup sofnv'are, too. And several softw'are firms offer 
backup programs that work with any SCSI hard disk. Each program handles 
the chore differently. 

The most basic difference concerns how the backup program copies files to 
your backup media. Some programs, including SuperMac Technology’s DiskFit 
and Magic Softw'are’s Backmatic, copy cxich file separately and then create on each 
backup disk a catalog file that the program can use to testore the files to the hard 
disk. On the backup disk you’ll see each file just as it existed on your hard disk. 
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Need to restore a few files? Simply use the Finder to copy them from tlie backups 
to your hard disk. (If a given file won’t fit on a single disk at backup time, the 
utility splits it across multiple disks; you must use the utility to restore such a file.) 

Other programs, including Fifth Generation Systems’ Fiistback II, Dantz 
Development’s Retraspect, and Microseeds Publishing’s Redux, copy your files 
into one large file that .spans all your Ixickuj^ disks. Instead of using the Finder, 
you run the backup utility and tell it to locale and restore the files you need. 

With the separate-files approach used by DiskFit and Backmatic, you am 
restore any file that fits on a single backup disk without having to run the 
backup utility. You’ll appreciate that if the utility’s master disk becomes 
damaged, or if you take your backup disks to another machine but forget to 
take along a copy of the utility. 

With the one-file-holcLs-all approach, if you don’t have the backup utility, you 
don’t have any Ixickups — but it does make po.ssible faster back-up sessions 
and some fancy backup gvTnnastics. Retrospect imd Fastback II, for example, 
can comp)vss files as they back them up, reducing the numter of backup disks 
required. Fastback II c'an also record special eiror-correction codes that enable 
the program to recover data from damaged backups. Fifth Generation Systems 
claims Fastback II can recover all the data from a backup disk even if up to 10 
percent of its contents are damaged. 



Incremental Differences 

Another factor to consider is whether the program saves or deletes older 
versions of files you back up. For exiimple, say you begin writing a proposal on 
Monday morning and then do a full backup on Monday evening. You work on 
the proposal again on Tuesday and then do an incremental backup. What 
happens to the backup of Monday’s version? 

It de|x?nds on the program you use. DiskFit and Redux replace older versions 
of files with their newer versions. That keeps your mounuiin of backup disks from 
growing too high, but it also eliminates the option of going back a few day's to an 
earlier version of a file. If you decide 'I’uesday’s version of your proposal stinks — 
or worse, if your word processing program somehow scrambles the file, and you 
unknowingly back up the scrambled version — you don’t have Monday’s version 
to fall back on. (I’ll present a workaround for this potential nightmare shonly.) 

By contnist, Retrospect and Backmatic don’t replace earlier versions of files. 
Fastback II lets you choose whether older versions should be deleted or saved. 
'Ihat gives you an extrii-strong safety net, but it Jilso means you need more disks to 
hold your backups. That could be significant if you’re backing up large files such 
as scanned images. 
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Choosing Your Backup Weapon 

Here are some other points to address before buying a backup utility. 

❖ Neiuvrk support If you use network software like TOPS or AppleShare, 
you’ll want a backup utility’ that supports it. For example, to back up an 
AppleShare file server, look for a utilit)^ that backs up each folder’s access 
privilege information. Retrospect and SuperMac’s Network DiskFit do. 

❖ Backup selectivity If you’re willing to rely on your original application disks 
as Irackups, you can back up documents only and cut your backup time. But 
some programs give you more flexibilit>' than others in choosing files to 
back up. 

❖ Specialized media support If you plan to use a backup medium other than 
floppy disks, be sure to buy a program that supports your chosen medium. 
(To find out what other media are available, see the sidebar “Media 
Circus.”) Retrospect can back up to virtually anything. Fastback II, DiskFit, and 
Redux support tape drives, as long as they display tapes as icons on the 
Finder’s desktop. 




Media Circus 

If your hard disk holds more than 40MB — or if you 
lack the patience for shuffling floppies — consider an 
alternative backup medium. One possibility is a second 
hard disk. Today you can buy two 40MB drives for less 
than what one 20MB drive cost a few years ago. And 
you’ll have a spare drive if the first one acts up. 

Another alternative is a tape drive such as GCC 
Technologies' HyperTape or Archive Corporation's 
MaxStream. Their primary strength: capacity. Most 
tape drives store between 40MB and 300MB on 
cassette-like tape cartridges. Some drives, such as 
Personal Computer Peripherals Corporation's PCPC 
Tape Backup, use 8mm video cassettes that hold over 
2000MB. Their primary weakness: performance. 
Locating a specific file on a tape cartridge can be slow 



since the drive can't randomly access any point on 
the tape. 

The most versatile backup device is a removable- 
media drive such as Iomega's Bernoulli Box or Mass 
Microsystem's DataPak. (The DataPak uses a popular 
removable hard disk technology developed by 
SyQuest; many other drives use the same mechanism.) 
As we saw in the last chapter, removable-media drives 
combine a hard disk's speed and capacity with the 
insert-and-eject convenience of floppies. And unlike a 
tape drive, a removable-media drive can be used as a 
primary storage device. Bernoulli Boxes and SyQuest 
drives are also available in dual-drive units that allow 
convenient, cartridge-to-cartridge backup. ESI 
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Unattended operation If you use a 
file server in a busy office, you might 
want to back it up at night, when it’s 
idle. If so, you’ll need Fastback II, 
DiskFit 2.0, or Retrospect. All three 
let you specify intervals for unat- 
tended backups (see the figure 
“Scheduled Maintenance”). But since 
no one will be around to shuffle 
floppies, you’ll need to use a high- 
c'apacity' backup medium such as a 
second hard disk or a tape drive. 

Pfvgfw?iniabilit)> If you have very' 
s|X‘cific backup needs — perhaps 
you want to back up all PageMaker 
and Excel documents at 8 p.m. 
every Tuesday — consider a 
program that lets you automate the 
types of backups you do. Retro- 
spect and Fastback II offer the 
strongest automation features. Redux 
finishes second. 



A Scheduled 
Maintenance 
Retrospect (top) and 
Fastback II (bottom} do 
automatic backups at 
regular intervals — 
provided your backup 
medium can hold all the 
files that will be copied. 

Retrospect's Auto Launch 
option causes the program 
to start itself up at a 
specified time. 



❖ Ease of use Backing up is lx)ring; 
a program that’s difficult to learn 
won’t encourage the practice. Alas, 
ease of use and power are at 

op|X)site ends of the seesaw. Tlie wo most powerful backup programs — 
Fastback II and Retrospect — have steep timing cuix^es. If your backup needs 
don’t demand automation and sophistoted file-selection features, consider a 
simpler program. Redux, DiskFit, and Network DiskFit strike a balance 
l)etween power and simplicity'. 

Backmatic is an elegant little utility'. It’s a system extension (an INIT) that 
intercepts die Mac’s shut-down process. Choose Shut Dow'n, and a dialog box 
asks if you want to back up the files you worked on that day. Click Yes, insert 
floppies as needed, and Backmadc does the rest. It also monitors battery' 
power on the Macintosh Portable, suggesting you back up w'hen power drops 
below a specified point. 
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Backup Plans 

How will you use your backup program? You’ll probably start by doing a full 
backup, following up with incremental backups at regular intervals. Here are some 
guidelines and tips. 

♦> Make two backups Your backup disks are prone to the same ailments as your 
originals. For extra safety, make two backups, and alternate them (see the 
figure “Backup Strategies”). And don’t store your backups iilong with your 
computer. Fire or water won’t discriminate between the originals and the back 
ups, and chances are a thief won’t either. Practice w'hat the data processing 
industi*}' Ciills “ofl-site storage.” Keep your backups separate — in a different 
room, at home, at the office, in a fireproof box, or, if you want rc^al security, in a 
safe dcjxxsit box. 

❖ Use the Mac*s disk cache Most backup programs run faster when the Mac’s disk 
cache is on. If your progiTim’s manual doesn’t provide cache-size guidelines, tr\^ 
6-4K. In System 6.x, use the Control Panel’s Geneml option to set the cache. In 
System 7.0, use the Memor\' control panel. With all system versions, you must 
restart your Mac after adjusting cache settings to put them into effect. 

❖ Create an emer^enc)^?vstofv floppy disk Put copies of the Finder, the System 
file, and your backup utility on a floppy disk. If your hard disk crashes, you can 
start up with this floppy and use it to restore your files. (Dejx^nding on how 
your hard disk crashed, you may first need to reinitialize it using the software 
that accompanied it.) 




❖ Dont forget customized Jiles To save time, you may want to tell your backup 
program to ignore files in the System Folder. That’s generally a safe approach, 
provided you don’t forget to track up die custom files that may also live in the 

Sy-stem Folder. Such files 
include word processor 
spelling-checker dictionaries 
that contain your owm 
entries, preferences files that 
store your applotion 
preferences, the Scrapbook 
file, and the System file iLself, 
which contains your fonts 
and in s>^tem versions prior 
to 7.0, you desk accessories. 

❖ Vetif* your backups 
Most backup utilities have a 
rerip option, which, when 
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One technique for backing up a hard disk is to 
rotate among three well-marked sets of back- 
up disks or other media. With this technique, 
if one set of backups goes bad. you have two 
other sets to fall back on. 
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active, causes the program to proofread its work its it loacks up files. If a disk 
enor causes a file to be written inaccurately, the verification process catches it, 
and the utility tries again. Verification lengthens the backup process, but that’s 
a small price to pay for more reliable Irackups. 




When to Restore 

When will you need to restore the files from the backup disks to the hard disk? 
The obvious answers are after losing an imix)rtant file or refomiatting the hard 
disk, which might be necessary^ after a power failure or kamikaze program crash; 
iifter having a hard disk repaired, during which time it was probably replaced or 
reformatted; or if you’re switching to a difierent haal disk or w^nt a colleague to 
have a hirge number of your files. 



/\nother incentive to restore is to improve the hard disk’s performance. Wlien 
you delete files from a disk (hard or floppy), the Mac frees their space for new 
files. Wlien you save a large file or copy an application to the disk, the Mac, in its 
zeal to reuse the freed space, may save the file in pieces — scTUtered acmss 
physically separate tracks on the hard disk instead of in contiguous tracks. It takes 
longer for die drive’s magnetic heads to leap Ix^iween separate tracks than to 
stroll from one track to the next. As you continue deleting and adding files, 
perfomiance begins to suffer as die drive’s heads waste time fhmshmg -AVounA the 
disk saving or reading fragmented files. 




To restore a hard disk so that its files are stored contiguously, first make a full 
backup (or two, for safety), then reformat the entire hard disk. Next, restore the 
system files, then the applications, dien the folders and documents. Performing 
the restoration process in this order ensures that the frequently accessed system 
and applic'ation files will be stored contiguously. 



Disk Doctors 

What happens if you lose a file in between backups? If you’re smart, you’ll 
reach for a file-recovery^ utility' such as Symantec’s Symantec Utilities for 
Macintash (SUM II) or Norton Utilities for the Macintosh, Central Point 
Software’s PC Tools Deluxe for the Macintosh, or Microcoin’s 911. Tliese 
pixxlucts can often repjiir and resurrect damaged disks and files, lliey do so by 
working intimately with the tvsewed areas of a disk — areiLS that don’t store 
docLimenLs or applications but instead hold infomiation the Mac uses to keep 
track of files. 
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Rcserv'ed areas have technical names like mluptw allocation bitmap and 
extents lUree. The Mac takes these magnetic tables of contents at face value; it 
assumes they’re intact and conuiin valid data. VClien they don’t — when a system 
crash, program bug, or stray magnetic field scrambles their contents — the Mac 
may be unable to retrieve part or all of the disk’s contents. File-recover\^ utilities 
can analv7.e tliese are^is and often correct inaccurate entries and thus retrieve files 
that the Mac thinks are gone (see the figure “Recover}^ Tools”). 



'Jlie aforementioned products can also save the day when you accidentally 
throw away a file. All three include INITs that spy on you as you use a disk. Wlien 
you delete a file, the INIT makes notations on disk that indicate where that file is 
physically located on the disk. Tlie file is still there; the Mac hits simply removed 

its entr)' from the disk’s electronic table of 
contents. Should you need to resunect the file, 
you run the file-recovery' utility, wliich reads 
those notations and recreates the file’s table of 
contents entr\^ (Proscx:utors for the Iran-Contra 
trial used similar techniques to resurrect memos 
Oliver North thoitght he’d deleted from his word 
processor.) 

But there is a cratch: if you worked extensively 
with the disk after deleting the file, some of its 
contents may have been replaced by newer files. 
So when you realize you’ve accidentally deleted a 
file, stop using that disk until you can run the 





Recovery Tools a 

Two software rescue squads 
in action: Norton Utilities (top) 
and SUM il (bottom). ► 



SUM Disk Clinic 



Indicate the nature of the problem... 




Crashed Uolume 



1 * 






0 Files 
0 Folders 









Initialized by Mistake 



Garbage' in File 



Crashed Volume 

This cdt«9ory covers a wide 
range of symptoms ; such as a 
volume that will not mounts a 
volume your computer will not 
recognize as a Macintosh disk, and 
others. 

Unless you specifically know that 
your problem falls into one of the 
other two categories (Initialized 
by Mistake or ‘Garbage* in 
File), you should select the 
Crashed Volume problem type. 



[ Main ] [ Back ] 
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Disk Editing 
When a file-recoverv program's automatic 
recovery features fail you, turn to its disk 
editor (SUM ll's is shown here). By 
searching for text present in the lost file, 
you may be able to locate some or all of its 
data and copy it to a new file — or at least 
retype il The four-character columns in the 
left portion of the display show each 
character's hexadecimal value, while the 
rightmost column shows the characters 
themselves. The hexadecimal value 
selected here (6) is part of the two-digit 
value that represents the letter c. 



i Edit File ; Chapters I 



Data Fork 
NumSeclors: 121 
Size: 61952 



6576 
7760 7468 
616E 6420 
6573 2C20 
6675 6C20 
6861 7665 
6E65 2053 
6465 7660 
6F2C 2070 
6865 2053 
6520 6364 
7020 7768 
6063 6520 
6C64 2002 
6003 2074 
2070 6F75 
656E 2070 
2040 6163 
6865 2064 
7465 6420 
7263 6820 
6E74 6160 



In Folder: Chapters 
Current Sector: 30 
Offset: 0 



I Hen Edit 



00003COO 

00003C10 

00003C20 

00003C30 

00003C40 

00003C50 

00003C60 

00003C70 

00003C80 

00003C00 

00003CfiO 

00003CBO 

00003CCO 

00003COO 

00003CE0 

000O3CF0 

00003000 

00003010 

00003020 

00003030 

00003040 

00003050 
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2077 6F72 
2074 6865 
6C61 7465 
616E 6420 
6F6E 6C79 
2060 6F72 
4353 4920 
6365 2E20 
6F75 2063 
7461 7274 
6576 2074 
6963 6820 
7468 6520 
7374 6172 
6865 206E 
2072 6573 
6F75 2072 
2C20 6974 
7269 7665 
746F 2069 
6F66 2061 
6E69 6E67 
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6B73 

2040 

7220 

6974 

2069 

6520 

7374 

4966 

616E 

7570 

6F20 

5343 

4061 

7420 

6578 

7461 

6573 

2073 

7320 

7420 

2064 

2061 

r 



206F 6E6C 
6163 2053 
6061 6368 
0573 2075 
6620 796F 
7468 616E 
6F72 6167 
2079 6F75 
2075 7365 
2044 6576 
7370 6563 
5349 2064 
6320 7368 
7570 2066 
7420 7469 
7274 2E20 
7461 7274 
6361 6E73 
636F 6E6E 
696E 2073 
6973 6B20 
2053 7973 



7920 

4520 

696E 

7365 

7520 

206F 

6520 

2064 

2074 

6963 

6966 

6576 

6F75 

726F 

6065 

5768 

2061 

2074 

6563 

6561 

636F 

7465 
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recovery' utility. Even if a recoveiy utility c'im’t automatically resurrect a file, there’s 
still hope. All three products include editors, which let you directly view and 
alter the disk’s contenLs (see the figure “Disk Editing”). 

The previous paragraphs contain several maybes. llie fact is, file- 

recovery' utilities don’t always succeed. A visit to a doctor isn’t a substitute for 
good health habits, nor can a file-recovery' utility replace a good backup routine. 



An Ounce of Prevention 

Here are some tips for taking care of floppy disks. 

❖ Keep disks away from Hems that produce magnetic 
fields That includes audio speakers, electric motors, 
telephones, high-intensity desk lamps, and of 
course, magnets. 

❖ Keep disks comfortable Don't leave them in a sun- 
baked car or near a radiator or other heat source. 

❖ Don't place an external floppy disk drive to the left of 
a Mac Plus or SB Don't store floppies there, either. 
The power supply in these Macs generates magnetic 
fields that can cause disk errors. 

❖ Be gentle Don't slide a disk's shutter open and 
touch the inside. Don't trust a disk's plastic case to 



protect the disk in the mail; cardboard disk mailers 
are available at office-supply stores. 

❖ Buy quality disks You've made an investment in 
your Mac and in the documents you create and the 
programs you buy; don't skimp on something as 
relatively Inexpensive as a disk. With 800K drives, 
use disks certified for double-sided operation. 

❖ Use the write-protect tab to guard against accidental 
erasure Slide the tab toward the disk's shutter to 
lock the disk. You can see straight through the write- 
protect hole of a locked disk. The Finder indicates a 
locked disk by displaying a padlock icon in the 
upper-left corner of the disk's window. E| 
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And speaking of g(X)cl health habits, keep disks — floppy or hard — away from 
exce.ssive moisture, stray magnetic fields, extremes of heat or cold, and dusty 
environments (see the sidebar “An Ounce of Prevention”). Pack them securely for 
shipping. (Save your hard disk’s original lx:>x or your Mac’s box, if you have an 
internal drive.) If you move them from one temperature extreme to another, give 
them time to acclimate before using them. And never move or jostle a hard disk 
while it’s on. 

Following these common-sense precautions can lessen the chances that you’ll 
need to restore data from backups or use a recoveiy program. In short, disks may 
Idc fair-weather friends, but you can control the weather. 



Summary: 

✓ Because of the large volume of files often found on hard disks, they are more difficult to back up than 
floppy disks. 

✓ A full backup is a backup of all the files you have on floppy disks or a hard drive. 

✓ An incremental backup is a backup of only those files you've added or changed since the last full 
backup. 

✓ Every Mac comes with a backup utility, HD Backup, which lets you perform full and incremental 
backups. 

✓ Some backup programs save older versions of files you back up while others delete them. A program 
that deletes older versions can help reduce the number of backup disks needed, but it eliminates the 
option of going back a few days to an earlier version of a file. 

✓ Points to address before shopping for a backup utility include: network support (if you use network 
software); backup selectivity (backing up only documents and using application disks as backups, for 
example); and specialized media support (choosing a program that supports your backup medium). 
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Chapter 28 

Virus Protection 



In This Chapter: 

✓ An introduction to viruses and how they spread. 

✓ Names and symptoms of identified viruses. 

✓ How to protect your Mac against viruses. 

✓ Details on the virus-detection utilities available. 

✓ Tips on what to do if you suspect your Mac is infected. 



H ave you had any viruses lately? I refer not to tlie cold-and-llu variety, but 
to co?npi{ter vhvses, programs that invade the Mac and slow its per- 
formance, cause system errors, or — at their most evil — destroy applications 
and dcxjuments. 




The term /W74v implies a natural entity that you can’t help but pick up now and 
then, like a cold. The truth is, computer viruses are tools of vandalism — they’re 
bricks he^aved through your Mac’s windows by people with apparently nothing 
better to do with their time and programming skill. No cures exist for the viruses 
that cause colds, but computer viruses could be stopped dead if their creators 
turned their energies toward being productive, not destmctive. 

But then, .so could war, crime, and pollution. And like them, viruses will be 
around for some time. W-liat can you do? First, don’t lose tiny sleep over viaises. 
They exist, hut your chances of being victimized by one are small, especially if your 
Mac isn’t on a network and you don’t swap software with other users. Second, lx? 
jxeptired — just in case. Arm yourself with knowledge of how vimses spread, of 
their symptoms and remedies, and of the measures you can take to avoid them. 
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It Came from Ohio 




Some of the technical concepts behind vimses have been around for dec’ades, 
but the first microcomputer viaises appair to have been created in 1983 by Frank 
Cohen, a University of Cincinnati professor who wiis researching his doctoral 
thesis on computer security'. Cohen’s vimses were created under controlled 
conditions; none re:iched the outside world. Interviewed in 1988, when vimses 
enjoyed a burst of media attention, he admitted to iTcing relucttmt to publish his 
findings, but did so to warn the world of the virus thrc'at. “I had planned to devote 
my thesis to ways to defend against viaises,” he said. “Instead, I used it to prove 
that you can’t defend against them.” 



Vimses are dlfiicult to fight bec'jiuse they’re designed to spread. A vims 
contains software Instmctions that enable it to copy itself into legitimate files, 
c'iilled hosts. Some vimses infect only a[)plication files, while others invade 
documenLs or the Mac’s s>*stem files. Still others begin by infecting a system file 
and then copy themselves to uninfected applications. 

Most vimses spreiid when you copy an Infected file from one Mac to another, 
although some spread simply when you insert an infected floppy disk. Now 
imagine millions of Mac users exchanging files through user groups, office and 
university networks, and online bulletin boards and infonnation seivices — the 
projTagation possibilities are endless. In 1989, a new vims was discovered in 
Belgium in early December; by Christmiis of that year, it had spread throughout 
the United States. 



A vims doesn’t just replicate itself, it also inflicts its own unique symptoms on 
the machines it infects. Vimses can be malicious or mischievous. A malicious 
vims might delitemtely ckimage applications, cause system errors, or erase files 
on a hml disk. A mischievous viais might simply display a message or joke at a 
predetemiined time; its creditor is out to soap your windows, not smash them. 
To date, most Macintosh vimses have fallen into this second caiegorvt 

But even a mischievous vims can be trouble. It might cause a sv’stcm enx)r by 
trying to use memory' or resources that a legitimate program is already using. Its 
programmer may not have tested it thoroughly, or it might conflict with your 
Mac’s combination of harciware and .system extensions (especially INITs). The 
iKittom line: There’s no such thing as a benign vims. 



Names and Strains 

Most Mile vimses have odd-sounding names — nVIR, Hpat, INIT29 — that 
reflect the technical makeup of the vims’s software. Othei*s are named after their 
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discoverers — Don Ernesto Zucchini was reportedly the first victim of the ZUC 
vinjs. Some viaises earn more pronounceable monikers, like the '‘Peace” virus, set 
loose by an attention-hungiy editor of a Canadian Mac magazine. It was designed 
to display a “universal message of peace” on March 2, 1988, and then erase iLself. 
Its victims — including Aldus Coiporation, which inadvertently shipped a few 
thousand infected copies of FreeHand — didn’t find the medium appropriate to 
the message. 

Now and then a new strain of an existing virus appeal's. That’s been the case 
with the nVIR virus, whose original program code was once posted on a computer 
bulletin board in an attem]:)t to aid creators of antiviais .software. It may have 
heljx^d them, but it also gave budding virus creators a head start in creating new 
strains. 

The table “Field Guide to Viru.ses” lists the names and symptoms of the viruses 
that have been identified as of early 1991. 




Is Your Mac at Risk? 

Generally, the more Macs your machine comes in contact with, the greater the risk 

of a virus infection. Consider yourself at risk if any of the following describe you. 

❖ You swap programs, I bpeiGard stacks, or disks with other Mac users. Even an 
erased disk can carp^ the VvDEF virus if you erase the disk by dragging its 
contents to the Trash. If a friend hands you a blank disk to fill with your latest 
shareware finds, Ix^ sure the disk was erased using the Finder’s Erase Disk 
command before you insert it into your Mac. 

❖ You download programs iind HvperCard stacks from bulletin boards or 
information seivices. Most bulletin boards and information services check 
incoming files for vimses before making them available to subscribers, but a 
new virus can slip through undetected if the service’s vi ms-detection software 
can’t recognize it. 

❖ You’re connected to other Macs on a network. A netw'ork is an ideal transmis- 
sion medium for viruses, especially if several users access applications stored 
on a file serv’er. 




❖ You u.se a desktoj*) j3ublishing seivice bureau or university laser-printer center. 
Some service bureaus have been criticized for taking a cavalier attitude toward 
vims checking and prevention. If you use a bureau or central printing station 
regularly, look into its vims-prevention measures. 
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Field Guide to Viruses 






Virus Name 


Nature of Infection 


Symptoms 


Comments 


ANTI. ANTI-B. 
ANTI-ange 


Infects applications only 
(including the Finder), not 
other system files or 
documents. 


Nondestmctive but may 
cause crashes due to its poor 
programming. 


Disinfected applications aren't 
identical to original, but 
generally still run. Best 
approach is to replace infected 
application with an uninfected 
copy from its master disk. 


CDEF 


Infects DeskTop file only, 
not system files, 
programs, or documents. 


Slows performance. 
AppleShare server perform- 
ance slows significantly. 


You can remove this vims 
from an infected disk by 
rebuilding its DeskTop file: 
Press Command and Option 
while inserting the disk. For 
hard disks, restart and hold 
down Command and Option 
until rebuild dialog box 
appears. To avoid infecting an 
AppleShare server, do not 
grant "make changes" 
privilege to the server's root 
directory (desktop level). 


Frankie 


Infects applications, not 
documents or system 
files. Infects only Atari 
computers containing 
certain Mac emulator 
hardware. 


Draws bomb Icon, displays, 
"Frankie says: No more 
piracy," then crashes. 


Very rare. Doesn't Infect 
genuine Macs. Doesn't spread 
under MultiFinder. 


INIT 29 


Infects any file (document 
or application) containing 
resources. Spreads only 
via applications and 
System files. 


Its poor coding may cause 
printing problems. INIT 
conflicts, and MultiFinder 
crashes. If you insert a locked 
floppy disk, a dialog box 
appears saying the disk needs 
repairs. Normally, this dialog 
box doesn't appear with 
locked disks. 


INIT 29 can spread very rapidly 
because it infects unlocked 
floppies as soon as they are 
Inserted. 


MDEF 

{strains A. B, and 
C; also called 
Garfield) 


Infects applications, 
various system files, and 
documents. 


System crashes. On Macs 
using CE Software's 
Vaccine, MDEF-A causes 
menus to work only in 
infected applications. 


Often infects DeskTop, DA 
Handler, and Finder files. 
Strains B and C attempt to 
bypass watchdog INITs. 
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Virus Name 


Nature of Infection 


Symptoms 


Commenis 


nVIR 

(strains A and 
B) 


Infects System file first, 
adding code that 
subsequently infects each 
application you run. Finder 
and DA Handler files 
usually become infected. 


System crashes. Files may 
disappear. Mac may beep 
when applications are 
started. “B" strain causes 
Mac to say "Don't panic" if 
System Folder contains the 
Macintalk file. Otherwise, 
you may hear random 
system beeps. 


The original program code for 
nVIR was posted on some 
bulletin boards and information 
services. As a result, several 
"clones" have appeared; Hpad, 
nFLU, AIDS, MEV#, and F***, 
whose actual name can't be 
printed here. Their symptoms 
are generally the same. 


Peace (also called 
MacMag, Drew, 
and Brandow) 


Infects System file. 


"Message of peace" 
appeared on March 2, 1988; 
vims then destroyed itself. 


Rare these days, but still could 
be encountered on old disks. 


Scores 


Infects System file first, 
lies dormant for two days, 
then searches for and 
infects a new application 
at 3 minute intervals. 
Adds invisible files called 
Scores and Desktop^ 

(_ character represents a 
space) to System Folder. 


System crashes; printing 
problems. Miscellaneous 
problems with MacDraw 
and Microsoft Excel. May 
cause insufficient memory 
messages. Increases size of 
files it infects by 7K. 

Notepad and Scrapbook files 
may have generic document 
icons (dog-eared page). 


System 6.0.4's System file is 
irrepairably damaged and must 
be replaced with an uninfected 
copy from its master disk. 


WDEF 
(strains A 
and B) 


Infects only the Invisible 
DeskTop file contained on 
all floppy and hard disks. 
Spreads rapidly through 
the sharing of floppy disks. 


Crashes Mac llci and 
Portable. "B" strain causes 
Mac to beep each time a 
DeskTop file is infected. 


See CDEF comments. 


ZUC 

(strains A and B) 


Infects applications only, 
not other system files or 
documents. 


Strange pointer movement 
when mouse button is 
pushed down — pointer 
moves and bounces off the 
screen edges like a billiard 
ball. Can cause desktop 
pattern to change. 


Applications don't have to be 
run to become infected. 
Spreads over networks. 
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How to Protect Yourself 

If you don’t fall into the preceding categories, you aren’t immune from viruses, 
but the threat is minimal. VCliether or not you’re in the high-risk group, here’s 
how to protect yourself. 

❖ Lock floppy (iisks whena'er pa^ible A virus can’t infect a locked disk. Always 
I(x:k the original master disks of an ai^plotion before inserting them; you’ll 
need virus-free masters in case one of your programs gets infected. To lock a 
disk, slide its plastic write-protect lab so you can see through the .square hole. 
If you don’t have a hard disk, it won’t be (possible to work with locked floppies. 
Your best defen.se is to do the following. 



❖ Back up tvligiousLy If the worst happens, you’ll have something to fall back 
on — unle.ss the backups are infected, too. To avoid that, keep at Icust two sets 
of alternate backups made at diflerent limes. Don’t neglect to back up the files 
in your Swiem Folder, too; mtxsi viruses attack them first, and by having a 
backup, you won't have to lalx)riously reinstall your favorite fonts and desk 
acce.s.sories. (See Chapter 27 for tips on backing up.) 



❖ Bewatyofauew freewareorsbareuwvpfogram Instead of trustingly 
copying it to your hard disk, run the prognim from a floppy first and watch for 
abnoimal behavior, such ;is system crashes or significantly slowed perform- 
ance. Use the Control Panel or Alarm Clock desk accessory' to change the 
Mac’s date setting, then mn the program again; some viruses lie dormant until 
a ceitain amount of time passes, (’llie Scores vims, for example, wails four days 
before doing some of its dirty work.) Bypassing your hard disk protects you 
from Twjat! /jorse programs, which ap|X^ar to be legitimate applications, but 
which damage or erase files when you run them (see the sidebar “Attack of the 
Trojan Hoi’ses"). 



Attack of the Trojan Horses 

A Trojan horse differs from a virus in that it isn't 
designed to spread by replicating itself; if a Trojan 
horse strikes, you can prevent future problems by 
deleting it. Trojan horses have been relatively rare In 
the Mac world, but there are several out there: 

❖ Mosaic and FontFinder surfaced In early 1990 on a 
bulletin board system in Edmonton, Alberta. They 
appear to be utility programs, but when run, they 
erase the directory of the Mac's hard disk and 



display a message saying "Gotcha." 

❖ Steriod appeared later In 1990. It's an INIT that 
promises faster screen displays on Macs with 9-inch, 
built-in screens, it wipes out disks. 

❖ Sexy Ladles may have been the first well-known Mac 
Trojan horse. It's a HyperCard stack that displays 
cheesy images while erasing data from the disk it's 
stored on. ESI 
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❖ Protect your networks. Only applications known to lx,* uninfected should be 
copied to a network file server. If you’re in charge of running a serv'er, establish 
guitlelines to prevent anyone else from copying programs to the server. Also 
consider using the file serv'er for document storage only, and running applica- 
tions from lociil hard or floppy disks (not a bad aj:)proach in any case, given the 
less-ihan-blazing speed of L(x:alTalk cabling). 

❖ Consider using one or more mm-cletectiofi utilities. These are programs you 
can use to scan suspect disks for viru.ses, remove vimses from infected 
programs, and guard against future infection. They’re often described as the 
vaccines of the computer world, but the tmth is, they’re more like chicken 
soup — not guaranteed cures, but cenainly worth trying if you’re at risk. 

If you susjx^ct a virus infection, see the sidebar “Vilien Infection Strikes" for 
some tips on what to do. 




When Infection Strikes 

Your Mac is acting up. Should you suspect a virus? 
Not at first, unless the problem is a dialog box 
containing a universal message of peace. Most system 
errors or other problems can be traced to non-viral 
causes; conflicting INlTs, a damaged disk, loose or 
damaged printer cables, or application bugs (see 
Chapter 30 for more troubleshooting advice). I learned 
this the hard way a while back: I spent two days trying 
to eradicate an WDEF infection after my system slowed 
to glacial pace, but the problem turned out to be 
conflicting INfTs. It goes to show that even the threat of 
a virus Infection can impair your productivity. 

After you've eliminated non-viral possibilities, 
compare your list of symptoms to those in the table "A 
Field Guide to Viruses." Run Apple's Virus RX utility, 
Disinfectant, and any other virus detectors you might 
have. If the detection utility identifies an infection: 

❖ Isolate the patient If you're on a network, disconnect 
your LocalTalk connector where it attaches to the 
Mac's printer port. Inform other members of the 
network before disconnecting your Mac, and be sure 



they know your machine Is infected — theirs probably 
are, too. 

❖ Replace the infected files with healthy backups if you 
have them You did back up yesterday, didn't you? If 
you don't have healthy backups, use a virus utility to try 
to repair the damaged files. First, because the 
disinfecting process itself could damage the files, 
backup the files the utility says are infected: Copy them 
to floppy disks and be sure to clearly label those disks 
as infected. If one utility fails to repair the files, try 
another. If you can't fix a file, delete it. Once you've 
successfully repaired or deleted all infected files, run 
the detection utility again. 

❖ After you repair the files, erase the infected backup 
disks Don't use the Finder to erase the disks; you 
might reintroduce the virus when you insert an 
Infected disk. Instead, use a magnetic bulk eraser 
such as Radio Shack's catalog number 44-232. A bulk 
eraser uses a strong magnetic field to scramble the 
disk's microscopic magnets, so don't use It near your 
good disks. CSl 
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\ 



Permission to add 'MNiF' resource to 
"System" tlie? 



[Granted] 



[( Denied j| 



Virus Hunt 

Commercial virus-detection utilities include a scan-and-repair 
application such as Microcom's Virex (top left) and a watchdog INIT 
such as Symantec's SAM Intercept (bottom left). When a program 
attempts to modify a file in the way that a virus would, a watchdog 



HImay* 



None 



SHM'** Intercept Options 
Shoui Icon at startup: I 
Startup bypass key:^ 

At startup scan: 

At shutdouin scan: I 
Scan (loppy disks: 



Nothing 



Nothing 



Ufa prompt 



Protection: Custom ~] 



I I 

( 1 

( Cancel ] 



INIT displays a dialog box that lets you grant or deny access to the 
file. Above, a warning displayed by CE Software's free Vaccine 
watchdog. 



I — 

iiir 



— Alert on attempt lo 

Q Add code resource Q Moue startup document 
0 Add startup resource Q Bypass resource handler 
(S) Change code resource El Bypass file system 
0 Change startup resource Q Modify application 
El HUU startup document B Modify SAM Intercept 



Mac Medicine 



After the Big Mac Viral Epidemic of 1988 (which snared 
more media attention than victims), progranTmei*s on the 
side of law and order began developing ways to detect, 
disable, and prevent viruses. Today, you can choose from several commercial 
\ims-detection utilities and nearly a dozen shareware or free ones. 



The commercial packages — Microcom’s Virex, SxTnantec’s SAM, Mainstay’s 
AntiToxin, and Microseed’s Ri\^l — include an application for scanning suspect 
disks and repairing infected ones, and a watchdogV^Xl, which can help prevent 
infections (see die figure “Virus Hunt”). 

It’s a good idea to use a virus-detection application’s scan mode to check for 
viruses before backing up. Virex also has a Record/Scan command that saves 
information alxiut the size and contents of one or more files. If you suspect 
infection, run the Record/Scan procedure again, comparing the results with the 
first scan. 'Fliis is a useful way to spot a new virus that the utiliw might not 
odierwise detect. 



Watchdog INITs provide several lines of defense against future infections. Tliey 
automatically scan a newly inserted floppy disk for viruses; if one is found, you can 
eject the diseased disk and throw it away or you can try to repair it. Tlie INITs also 
display a warning dialog box if you try’ to start an infected application. Virex’s INIT 
also watches for the Mosaic and FontFinder Trojan horses. 

SAM’s watchdog INIT can also help prevent “unauthorized” modifiaitions to 
applications and the System Folder. VHien a program (virus or otherwise) tries to 
modify an application or system file or attempts to add a new INIT to the System 
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Folder, a warning appears that lets you prohibit or permit the operation. (You can 
also tell SANi to automatically allow a specific type of modific'ation, to eliminate 
unnecessary' warnings.) 

As for the free and shareware vims-detection utilities, the most popular are 
John Norstad’s Disinfectant (a detection and repair application with watchdog 
IMT), Don Browm’s Vaccine (a watchdog INIT), JelTery^ S. Shulman’s 
VimsDetective (a detection and repair DA), and Apple’s Virus RX (a detection 
application). The table ‘Viius Fighters” (on the following page) summarizes the 
features of these and other \irus-detection utilities. 

At leiLst one virus-detection utility belongs in every Macintosh user s .software 
library'. Stan with Yirus RX, Disinfectant, and Vaccine — they’re free, and they may 
be all you’ll need. For extra protection, consider one of the commercial packages. 

If security' is extremely important, you might al.so consider Casady & Greene’s 
/VME. Short for Access Managed Environment, AME provides more security than 
you’ll find at a Secret Service company picnic. You can create a list of |oeople 
permitted to use your Mac, and then define privileges — such as the ability' to 
create or delete files, use printers, or insert floppy disks — for each user. For virus 
protection, you can register your healthy applications as “trusted,” and then 
instmct AME to compare an application to its registration to verify that it hasn’t 
been altered. If it has, AME won’t allow it to mn. 



No Sure Cures 

As I mentioned earlier, a viru.s-detection utility can’t guarantee immunity. It’s 
possible for a new' vims to bypass a utility’s detection and prevention fKUures. 
Wlien a new vims appears, a detection utility must be revi.sed to recognize it. Many 
of the today's packages allow you to update the program yourself by typing cryptic 
character sequences that the utility will look for as it scans for vimses. But the 
vims has to be discovered before the utility's developer can tell its customers 
which characters to type. 

Your other alternative is to buy individual program updates (often $15 to $25) 
or suliscribe to a series of updates (around $75). If a few new vimses appear each 
year, you’ll spend a small sum keeping your medicine c*abinet up to dale — and 
you’ll be partially unprotected until the latest versions iirrive. 

It’s also worth noting that watchdog INITs can cause problems if you’re not 
careftil. SAM’s Intercept INIT, in particular, lets you intercept certain activities that 
.some programs perform as part of their normal operation. S^\M includes a list of 
over a dozen software and hardware products that Intercept may not work 
properly with — one of them is Microcom’s Virex INIT. With vims utilities, two 
watchdogs do not necessarily offer twice the protection of one. 
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Virus Fighters 



Product 


Developer 


Distribution 


Description 


AntiPan 


Michael Hamel 


free 


Removes nVIR infections and prevents future nVIR infections. 
Detects nVIR clones. 


Antitoxin 


Mainstay 


commercial 


Includes watchdog INIT and scarVrepair application. 


Disinfectant 


John Norstad 


free 


Scan/repair application with superb on-line help. Highly 
recommended. 


EradicatEm 


Dave Platt 


free 


INIT that repairs and protects against WDEF infections. 


GateKeeper 


Chris Johnson 


free 


INIT/cdev that protects system files and applications against 
infection. An alternative to Vaccine — more thorough checks, 
but requires some set-up time. Recommended for use with 
GateKeeper Aid. 


GateKeeper Aid 


Chris Johnson 


free 


INIT that repairs and protects against WDEF infections. Highly 
recommended. 


Rival 


Microseeds 

Publishing 


commercial 


INIT/cdev watchdog that repairs infected files you try to open. 
Bulk-erases disks. 


Symantec Symantec 

Antivirus for 
Macintosh (SAM) 


commercial 


Includes watchdog INIT and scarVrepair application. 
Configurable for new viruses. 


Vaccine 


Don Brown 
(CE Software) 


free 


INIT/cdev watchdog that warns you when a program 
attempts to modify system or application resources. 


Virex 


Microcom 


commercial 


Includes watchdog INIT and scarVrepair application. 
Configurable for new viruses. Recommended. 


Virus RX 


Apple Computer 


free 


Detects Scores, nVIR, INIT29, ANTI, and WDEF. Doesn't repair 
infected applications. 


VirusBIockade II 


Jeff Shulman 


$35 

(shareware) 


Control Panel device (cdev) for virus detection. Works with 
VirusDetectivo to scan inserted floppies for viruses. 


VirusDetectivo 


Jeff Shulman 


$35 

(shareware) 


A powerful desk accessory you can configure to detect new 
viruses as they appear. Doesn't repair infected applications, 
but does cure WDEF infections. 
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Some people believe virus-detection utilities challenge vims writers to crcntte 
new strains that can bypass their protection measures. They may be right; the 
\XT)EF vims contains a stealth mechanism that enabled it to erade most detection 
utilities when it first appeared 




What Are My Chances, Doc? 

How likely are you to get a vims? In a AlacworM survey that ran in the 
October 1988 issue, only alx)ut 8 percent of the readers who res|}onded had been 
infected. I’ve never had a vims, and I hang out on a half-dozen infomiation 
services and mn untested shareware with abandon. OK, I’m a hypocrite — a 
doctor who tells you to watch your diet while his own cheeks bulge with M&M’s. 

Or ma>t)e I simply give vimses the attention they deserv^e. Tlie vims threat is 
minimal; you’ll probably never see one. But tliey are out there, and new ones 
could appear at any time. 



Summary: 

✓ Viruses are tools of vandalism created by unlawful programmers and can cause damage to your 
computer's system software and applications, a mischievous message displayed on your screen, 
or both. 

✓ Although viruses exist, your chances of being victimized by one are small, especially if your Mac isn't 
on a network and you don't swap software with other users. 

✓ Generally, the more Macs your machine comes into contact with, the greater the risk of infection. 

✓ A few tips to help protect your Mac from infection include: locking floppy disks whenever possible (a 
virus can't infect a locked disk), backing up religiously, running new freeware or shareware from a 
floppy disk first, protecting your networks, and using one or more virus-detection utilities. 

✓ A virus-detection utility can help protect your Mac against infection by scanning suspect disks as well 
as repairing disks that have become infected. Choose a utility carefully, however, and don't combine 
virus utilities indiscriminately. 
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Chapter 29 

Exchanging Data 




In This Chapter: 

✓ Data exchange background: why some programs can't read other programs' files. 

✓ Exchanging files between programs and between computers. 

✓ Exchanging files between Macs and IBM PCs. 

✓ An overview of the file exchange software and tips on which one you should use. 



I used to live in runil New England, where a too-often-told joke tells of a lost 
tourist who asks a taciturn Yankee for directions. Never looking up from his 
checker lx>ard, the Yankee retorts, “You ain’t get theyah from heeah.” 

If you’ve ever stmggled to get data from one program or computer to another, 
you might wonder if that old Yankee’s reply applies to computers, too. Perhaps 
you want to include a financial table created using a spreadsheet in a report 
created with a publishing program. Or you want to transfer some in-flight note's 
from a laptop computer to your Mac for editing. Or maybe you need to move data 
between similar Mac programs — perhaps to transfer a Microsoft Works database 
into FileMaker Pro. 

Well, your data can gel there from here. Moving files between programs and 
computers isn’t as easy as using the Clipboard — the Mac’s small-scale daui- 
exchange medium — but it isn’t as hard as finding a hidden New' Hampshire 
hamlet, either. In this chapter. I’ll examine data exchange basics and look at ways 
to transfer files betw'een programs and computers. 

Just Between Programs 

In an ideal w'orld, exchanging files between programs would be easy 
because all applications would create and save the same kind of documents. 
Alas, that w'orld doesn’t exist, and may never. Every a[:>pliaition category' — an 
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word processor, spreadsheet, graphics program — has its own document-storage 
requirements, 'fo understand why, let’s look at how programs store documents. 

When you chcx)se a prognim’s Save command, the program creates a file on 
disk and then copies data from the Mac’s memorx' to the disk file. If you’re saving 
a memo, the data includes the characters you typed, as well as codes tliat indicate 
character attributes such as font, style, and type size. If you’re creating a spread- 
sheet, the program siives the values and the formulas you entered, as well as 
information that lets the spreadsheet recreate your column widths and cell 
formats. A .MacPaint file’s data includes a series of bits corresponding to the black 
and white areas of the image. A MacDraw file contains the QuickDraw graphics 
commands that repre.seni the drawing. 

Collectively, the organization of tlata in a disk file — the characters, their 
formatting ccxles, and the file signature — is called a Jilefonnat. You might, for 
example, describe a d(x:ument created with Microsoft Word as lx,*ing “saved in 
Word format.’’ 




No standard exists that dictates how- a program stores its data. Develoj^ers 
design file fomiats wiien creating their programs, and they usually keep the 
foimaLs guarded secrets. (Indeed, programming journals have carried advertise- 
ments promising cash and confidentiality for infomiation on a given program’s 
file format.) If a competitor deciphers the format and creates a program that 
Linderatands it, the original developer may lose business to a new-comer. Tliis lack 
of jitlasuost in the software business results in the data-exchange he:idaches that 
(x:cur when one program ain’t interpret another’s file fomiat. 




Transfer Headache Remedies 

Fortunately, there are some solutions. Some programs become so popular 
that their fomiats are deciphered and made public by indej^endent programmers, 
or they’re simply published by the program’s developers. For example, most 
word processors can open and save MacWrite and Word files, most painting 
programs can open and save MacPaint files, and many spreadsheet programs can 
open and save Ijotus 1-2-3 spreadsheets. 

You cran exchange files betw'een two programs that can read a common 
format. Simply chtxise Program B’s Open command, locrate the document created 
by Program A, and then click Open. 'Wliy not sim[ily double<iick the tlocument at 
the Finder? Becau.se doing so would cause the Finder to attempt to open the 
onginal applic'iition. If the original application isn’t on your disk and you do 
mistakenly double-click the document, you’ll get an error message telling you that 
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application can’t be found for the document. Don’t Mieve it: simply start die 
second application and use its Open command. (Incidentally, you can change 
this with file-launching utilities such as Software Innovations’ HandOff, which 
allow you to assign documents to applications other than the ones that created 
them.) 



Another way to move a file between programs is to save it in a data- 
exchange format — a file format designed for exporting and importing data. 
Such formats are usually designed by softw’are developers, who publish the 
formats’ specifications for other develo|iers to use. Microsoft’s Svinbolic Link 
(SYLK) format is a popular exchange format for spreadsheet and database files. 
Microsoft’s Rich-Text Format (RTF) for word processing documents allows you 
to swap text without losing its character formatting attributes. The table 
“Common Ground’’ lists several popular data-exchange formats. 



These two approaches show' that the secret to exchanging data betw'een 
programs is to find a file fomiat that both programs can understand. And the most 
desirable parcel of common gi*ound is the one that retains the original file’s 
fomiatting information — its font attributes, row and column widths, graphics, 
and so on. 



Even if no such parcel exists, there’s still hope. You can use a file-translation 
utility such as DataViz’s MacLink Plus, /PC or Apple’s Apple File Exchange — 
provided the utility supports the file formats you use. If it doesn’t, it’s time to visit 
The Last Resort. Standards are rare in computing, but there is one that allows you 
to exchange data betw'een any tw'o computers. It’s the American Standard Code 
for Information Interchange — ASCII, for shon — and it’s the least common 
denominator in the w^orld of data exchange. 





Nothing But the Text 

ASCII (pronounced ask-ee) is a set of 256 codes, each representing a letter, 
number, special character, or a control code (a rudimentary' formatting fijnction 
such as a tab or carriage return). All computers use the ASCII character set, and 
thus, can exchange text and rudimentary formatting (tabs and carriage returns). 
Among the wonders that ASCII makes possible are text-oriented online services 
such as CompuSer\'e, w'hich can be accessed using any computer equipped with a 
mcxlem. 



Most programs that deal with text can save and open files containing only 
ASCII codes. In the Mac world, such ASCII files are called textonly files. By saving 
a document as a texi-only file, you lo.se its formatting information, but at least you 
can transfer its text to another program. 
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To save a document as a text-only file, first be sure you’ve saved the 
d(x:ument in ius “native" file format. Next, chcx)se the application’s Save As 
command and select the text-only option (see the figure “How to Make Text 
Only"). Give the text-only file a difierent file name to avoid replacing the 
original. Avoid editing at this point, since any changes you make won’t be 
saved in the original, foimatted dcKument. For this reason, it’s best to create a 



Common Ground 






Format 


Application 


Pros 


Cons 


Document Content 
Architecture (DCA) 


Word processing 


Supported by many 
IBM PC programs and 
IBM word processors, 
and by MacLink Plus 
and Apple File Exchange 


Font, style, and size 
information is lost 


Data Interchange Format 
(DIF) 


Spreadsheets and 
database management 


Supported by many 
programs and by 
MacLink Plus 


Cell formatting and 
widths are lost 


Encapsulated PostScript 
(EPS) 


PostScript graphics and 
special effects 


Supported by IBM PC 
version of PageMaker 


Applies to PostScript 
printers only 


PICT 


Object-oriented graphics 


Supported by IBM PC 
version of PageMaker; 
translators available for 
converting to Microsoft 
Windows graphics 


Minimal IBM PC 
support 


Symbolic Link (SYLK) 


Spreadsheets and 
database management 


Retains some formatting 
information, including 
commas, column widths, 
and cell alignment 


Font, style, and size 
information is lost 


Tagged-Image File Format 
(TIFF) 


Bitmapped graphics 


Supported by many IBM 
PC and Macintosh scanners; 
not tied to specific computer 
or graphics resolution 


Files can be large 
and time consuming 
to load 


Rich-Text Format (RTF) 


Word processing 


Retains most formatting 
information, including font, 
styles, and sizes; supported by 
Mac and PC versions of 
PageMaker 


Not supported by 
most Mac word 
processors 
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How to Make Text Only 

Most Mac applications let you save documents in 
ASCII, or text-only, form. With Microsoft Word |A), 
choose Save As, then click the File Formats button and 
choose Text. With Microsoft Works (B), choose Save As 
and click the Export button. With Excel (C). choose 
Save As, then click the Options button and click Text. 
With FileMaker Pro (D), choose Export from the Rle 
menu, then choose the desired format from the pop-up 
menu. Next, select the fields to be exported |E) and 
then click OK. 
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text-only file only when you’re ready to open the file with the imponing 
application. 

(Incidentally, some word processors make you [perform an extra step 
w'hen saving texl-only files. After you confimi the Save As dialog box, they ask if 
a carriage return should be put at the end of each line or only Ix'tween 
paragraphs. If you plan to open the document with a word processor or 
publishing program, choose Paragraphs. ChcKising Line Braiks tells the 
program to place a carriage return at each line ending. All those extra returns 
will defeat the imjxirting prognim’s word wrap feature, making reformatting 
difficult.) 

The ste(is rcciuired to open a text-only file in the importing application 
depend on the program. With most w'ord processors and spreadsheets, you can 
simply use the Open command. If you haven't yet started the program, you can 
start it and open the document by selecting Ixith at the Finder (click on one icon, 
then Shift-click on the other), and chcxising Open from the File menu. This 
second technique ckx^sn’t work with all applications, how'ever. Microsoft Works, 
for example, displays an eiror message and tells you to use its Open command’s 
Import File option. 

With publishing programs, you usually import text-only files using a Place or 
Get Text command. Mast prognims assign preset font, style, and size values to 
unformatted ASCII text, so you may w'ant to adjust those presets before opening 
the file. Check the formatting and file-imponing sections of your program’s 
manual for details on such features. 




Delimiters: Boundaries for Bytes 

If you need to exchange a spreadsheet or a database file, use the exporting 
program’s Save As or Export command to create a file in a format the importing 
prognun can interpret. If both programs support an exchange format such as 
S\1K, use it. Advanced data managers such as 4th Dimension, Double Helix, and 
FoxBASE+/Mac ofTer many ways to exchange data. You can, for example, often 
impoiT data from and export it to ASCII files directly, or you am u.se a Print to Disk 
option to create an ASCII file containing thcxse records that appeiu* in a given 
report. 

If you must re.sort to the lowly ASCII file, you’ll encounter an additional data- 
e.xchange wrinkle. In order to separate the row's and columns of the spreadsheet 
or the fields and records of the database, the program must insert ccxles called 
delmuiet's. Delimiters are boundaries; they tell the im[X)rting program where one 
field or cell ends and the next begins. 
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The most common field or cell delimiter is a tab character (/\SCII axle 9); 
the most common row or record delimiter is a carriage return (ASCII code 13). 
A taMelimited iaxt JHe is an ASCII file whase data items (cells or fields) are 
delimited by tabs. Some jirograms and programming languages create text 
files that use commas as delimiters. Commas cause problems, however, since 
they can appear within values themselves (”10,000", "Raynak, Margaret"). 
Programs that delirnit with commas will do what I did in the previous sen- 
tence: enclose each data item within quotes, and then sepai'ate each ciuoted 
item with a comma. 

If you’re working with two programs that don’t sujoport the same delimited 
format, don’t give up. Massage the exported file using a word processor, changing 
the exported file’s delimiters into ones the importing application understands. 

For example, if you bring a comma-delimited text file into Microsoft Works’ 
database (which can im|X)ii tab-delimited text files), open the text file in your 
word processor and use its search-and-replace foiture to replace the quotes and 
comma delimiters with tab characters. You c'an use most any word processor to 
perfomi the altenitions. Chapter 4 shows how to specify tab codes in the search- 
and-replace dialog boxes of several (x»pular programs. 



Between Macs and PCs 

So far, I’ve covered exchanging files between Mac programs. Swapping files 
l:>etween Macs and IBM PCs involves traversing similar minefields, but to get to 
them you first have to move the files from one machine to the other. There are 
four basic ways to move dex uments betw^een Macs and PCs. 

❖ With a disk drive. Using specvdl software, .several flop|')y disk drives (including 
the I.4MB SuperDrives built into today’s Macs) can directly access 3V2-inch MS- 
DOS floppy disks. There’s also Dayna Communications’ DaynaFile, which 
attaches to a Mac’s SCSI port and can house one or two 5V«- or 3V2-inch floppy 
drives, or one of each. You simply pop a PC floppy into the DayniiFile, and its 
contents ap|>eiu* on the Mac’s desktop. The disk drive approach is easy and 
convenient, but it can be slow. Also, a floppy disk’s limited capacity’ makes this 
option unsuitable for moving large numbers of files or large dexuments such 
as scanned images. 

❖ With a file-transfer package. Products such as Traveling Sofb\*are’s UpLink Mac 
and DataViz’ MacLink Plus/PC include a cable that connecLs to each machine as 
well its specialized communications software for each macliine (see the figure 
‘Transfer Tools” on the next page). Wldi this techniciue, you can sw'ap files that 
wouldn’t fit on a flopj^y disk. Mast packages can also use modems to transfer 
files over phone lines — handy when the machines aren’t close enough for a 
direct cable connection. You'll often find niceties, too, such as a logging feature 
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Transfer Tools 

Top: The Mac and PC transfer software from Traveling Software's LapLink Mac uses a similar interface 
design and commands, making it easy to move between the two and allowing you to initiate transfers 
from either machine. The PC softv/are also supports a mouse and can run under the Microsoft Windows 
environment. Bottom: With Dataviz's MacLink Plus/PC, you can't transfer files unless you first specify how 
(or whether) to translate them. Wlien you click on a file format in one scroll box, the other scroll box 
changes to list only those formats MacLink Plus can translate to. Here, MacLink Plus/PC is set up to 
translate a Microsoft Word document into XyWrhe III formaL After choosing translators, you click the 
Select Files button to select the files to be moved. 
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that recorcLs who’s accessed your machine, and password protection for 
guarding agtiinst unauthorized access. The cons: You need to the transfer 
software and juggle c'ables if you normally have different devices connected to 
your serial ports. 
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❖ VC^ith a network. Etiui(T a PC with a LocalTalk expansion board, and you c'an 
connect it to your Mac using file-.serv'cr software such as TOPS or 
AppleShare, or electronic mail software such as Microsoft Mail, Sitka’s 
InBox, Lotus’ cc:Mail, 3Com’s 3+Mail, or CE Software’s QuickMail. The 
pnxs: It’s relatively fast and veiy convenient, especially if you transfer files 
frequently. You can access the other L'limp’s hard disks as if they w'ere 
connected to your machine, ojTcning files directly or transferring them 
using the Finder. And a LcKalTalk-ecjuipped PC can share a PostScript laser 
jTrinter with Macs. The cons: It’s relatively expensive; PC LcolTalk lx)ards 
cost a few hundred dollars, plus $50 to $75 for each network connector kit. 
Networks require setup and maintenance time, and their software I’educes 
the memoiy available for j^rograms. 



❖ With communications .software and a cable or modems. If you already have 
communications programs for your Mac and PC, you can .s'w’ap files using 
mcxlems or a null modem ciible (the ImageWriter I c'^able works well). If you 
u.se modenjs, you am upload files to a communications sen-ice, and then 
download them to the other platfonn. Or you can call the other com|Uiter 
directly (.see ^he sidebar “ComjTuter to Computer” on the next page). Tlie 
pros: It’s genei\illy inexpensive, since you may not need to buy any addi- 
tional software. ;\nd communications ser\aces make convenient “drop 
boxes” that eliminate the need for twx) people to be at their machines at the 
same time to excht.nge files. The cons: It’s slow and filled with technical 
hurdles. Communic'^tions ser\'ices can be costly for large tninsfers, since 
you’re charged for the time you spend online. 



What s Your Signature? 

Another ;ispect of Mac PC file exchange involves asscK'iating transferred 
documents with the applications that can ojx^n them. On the Mjic side, this lets 
you double-click on a transfemed document’s icon and automadcxilly start the 
appropriate program. It also ensures that a transferred document will appear in a 
particular program’s Open dialog lx)x. Without this association prcx:ess, tran.s- 
ferred clocumenLs appear with the generic document icon (a blank page with one 
comer turned down). Double-click on a generic dcKument and you’ll get an error 
message .saying the file couldn’t be opened becxiuse its application is mi.ssing. Tlie 
tmth is, the Mac just doesn’t know which program to staii. 
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To associate documents with the programs that created them, the Mac uses 
invisible Jile sigfiatures. A document has two four-character signatures; one 
specifies the tkx:ument’s creator, and the other specifies the document’s t)pe. For 
example, the creator ccxle for an /Mdus PageMaker -4.0 document is ALD^, while iLs 
type code Ls AI.B4. Wlien you dt)uble-click on a document, the Mac consults its 
creator signature to determine which application to stan. Wlicn you choose an 
appliaition’s Open command, the application displays only the documents whose 
type code matches those the api^lication can open. 

The PC works simihirly, albeit more crudely. With MS-DOS, file names are 
limited to eight characters plus a three-character axiension, which appears 
after a peiicxl, as in FILFNAMF.'lXl'. 'nie extension usually associates docu- 
ments with their applic'ations. For exiimple, an .Aldus PageMaker dcxument has 
the extension PM4; its full name might 1*X‘ BROCHURE.PM4 or 
NEWSLETR.PM4. In the Mac-like Micro.soft Windows openiting environment, 
double-clicking on a file with the P.M4 extension starts PageMaker and opens 
the file. 

Most file transfer jxograms automate the dtxument-association process 
with a technicjue called extension mopping^ in which each PC file extension 
corresponds to a set of Macintosh signatures, and vice versa. \XTien the Mac 



Computer to Computer 

Using a communications program to transfer files 
between computers can be a trying experience. Here 
are some tips that will help you try. 

❖ Get the right cable For direct cable connections, be 
sure your cable is wired properly. Standard RS-232C 
cables don't work; your cable must be wired as a 
null modem, which tricks each machine into thinking 
it's talking to a modem. A competent computer 
dealer can supply the cable you need. 

❖ Check your settings Both the receiving and 
transmitting programs must speak the same 
language at the same speed. Typical settings for 
cable connections are 9600 bps. 8 data bits, 1 stop 
bit, and no parity. For 1200-bps modems, use 1200 
bps instead of 9600. And to see what you’re typing, 
turn both programs' local echo options on. 



❖ Use transfer protocols File-transfer protocols 
eliminate garbled data by "proofreading" data as It's 
sent. The most popular transfer protocol Is called 
XMODEM. For Mac-to-Mac transfers, use MacBlnary 
XMODEM; It transfers the special information in Mac 
flies, such as their signatures and icons. 

❖ Plan ahead For modem transfers, talk to the other 
person and settle on communications settings and 
transfer protocols, and on who should call whom. 
Next, the person at the receiving end puts his or her 
program in answer mode and the sender Invokes his 
or her program's dial command. When a connection 
is made, type a few characters to verify settings, 
then Invoke the transfer commands. 
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Swapping Files, 
Apple Style 

Apple File Exchange, 
included with the Mac's 
system software, lets 
you use the Mac's 
SuperDrive to directly 
access 3-V>inch MS- 
DOS disks. The Mac to 
MS-DOS and MS-DOS 
to Mac menus list 
available translators. 
Here, a PC PageMaker 
template file is being 
transferred. 



V File Edit Mac to MS-DOS MS-DOS to Mac 




transfer program receives a PC file with a given extension, it aiitt)matically iissigns 
the cotresponding type and creator codes to the Mac version of that file. Similarly, 
when you move a file to the PC, it receives the aiTjTropriate extension. Most file 
transfer products include extension maps for common dual-platform applicatitons 
such as Excel, Word, WordPerfect, and PageMaker, and also let you modify dieir 
extension maps to better suit your software libraiy. For ex:imple, if you use Full 
Impact, you might want to modify' the extension map so that transferred Ijotus 1- 
2-3 files acquire Full Impact’s signature instead of ExcePs. 

Extension map|)ing is a great convenience, but it isn’t essential. You can 
change a file’s type and creator codes yourself using Apple’s ResEdit utility or a 
disk-management desk accessorv' such as CE Software’s DiskTop or Fifth Genera- 
tion Systems’ DiskTools. /\nd you can usually force an application to open a 
document with a difierent type ccxie, provided the application suppoits that file 
format using a technique I mentioned earlier: select the icons of both the 
application and the document, and then choose the Finder’s Open command. On 
the PC, you can simply rename the file to change its extension. 



Which Route to Take? 

If you already have a SuperDrive-eciuipped Mac, use x\pple File Exchange 
for occtisional transfers (see the figure "Swapping Files, Apple Sq^le”). For 
more convenient access to DOS disks, combine a SuperDrive with Dayna’s 
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DOS on the 
Desktop 

With Dayna 
Communications' DOS 
Mounter, you can 
work with MS-DOS 
floppies using the 
Finder. MS-DOS 
subdirectories even 
appear as folders. 
Shown here: The 
Templates disk from 
the PC version 
of PageMaker. 



m File Edit Uieui Special 




I TEMPI ATE I 



TEMPLRTES 



2 iteros 



S64K in disk 



M9K 4vaiUb1« 



□ 

(C) ALDUS. •( 



TEMPLATE 



21 items 



149K available 
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MEM0.PT3 rtAMETAO PTJ rtEWSLETR PT3 0VERHDH2.PT3 

□ □ □ □ 

:aSTPT3 REGCARDP 

□ □ 



PRICaSTPT3 REGCARDPT3 REGMARK.PIC REPORT PT3 



SPECSHT.PT3 SPKRNOTE PT3 



DOS Mounter (see the figure “DOS on the Desktop’"). If you don’t have a 
SuperDrive, Kennect Technolog>'’s Drive 2.4 external floppy drive and Rapport 
adaptor combination is a better buy. 

To read 5 '/i-inch DOS disks, DaynaFile is the best clioice. (Apple sells a 
5 VVinch drive, but it’s expensive, requires an expansion board to run, and doesn’t 
show disks on the desktop.) If you use Bernoulli Box II drives on your Macs and 
PCs, use Data’s DOS .Mounter 2.0, which lets you work with PC Bernoulli 
cartridges inserted in a Mac Bernoulli drive. 

It’s iilso worth noting diat you can ecjuip a PC to read and write Macintosh 
disks using Central Point Software’s E)eluxe Option Board, which vsTrrks with a 
PC’s existing 3‘/2-inch drive, or Micro Solutions’ MatchMaker, which lets you attach 
an external Mac drive to a PC. 




As for cable transfer products, you can’t beat DipLink Mac for versatility and 
eiise of use — provided you don’t need extensive file-translation features. If you 
do, MacLink Plus/PC is a better choice. MacLink Plu.s/PC also includes MacLink Plus 
Translators, the nuxst exteasive set of translators available for Apple File Excliange. 
Claris’ MacWriie II version l.I am use these translators to directly read and write a 
raft of PC word proces.sor formats, including WordPerfect, MultiMate, WordStar, 
XyWrite, OfficeWriter, and Microsoft Word. Thanks to a new file-translation 
technologV' developed by Claris called A7ND, installing the translators is as ea.sy as 
copying them and a driver file called MacUnk Plus/Bridge to your MacWiite II 
folder. If you use MacWiite II, this feature alone makes MacLink Plus/PC worth 
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acquiring. XTKD is supported by a growing number of programs, including 
WordPerfect Corporation’s WordPerfect 2.0, Leonard Development Group’s 
SmartWorks integrated package, and DEST’s Recognize OCR program. MacLink 
Plus Translators is also available separately — consider it if you alrejidy have a way 
to access the other camp’s files. 

Versions of Macl-ink Plus are also available with translators for Wang and NBI 
word processors as well as Sun workstations and the NeXT computer. The 
DaNTiaFile drive and TOPS network software also include versions of .MacLink Plus. 

>X1iat’s ahead for Mac-PC file swappers? Ijess work. The DOS-on-the<lesktop 
approach offered by network software and the DOS Mounter4‘\pple SuperDrive 
combination is already making it easier to access PC files. The next step is 
transparent translation — the kind MaeWrite II 1.1 provides when teamed with 
Dataviz’s translators. As more devekpers adopt the Claris Xl’ND file-translation 
technology, we can look forw'ard to a day when tmnslation occurs behind the 
scenes regardless of which [Trognim you use. 




In the meantime, if you anticipate frequent Mac-PC swapping, you can 
minimize migraines by using programs that share formats, such as Microsoft 
Word, Excel, WordPerfect, and PageMaker. 

Wlien you transfer files, remember: the format’s the thing. If the two swap- 
ping programs don’t share a common format, use a file-translation jorogram. If you 
strike out there, use an ASCII file. You’ll have to do some refoiTnatting, but you’ll 
be spared retyping. And in the end, never typing the same text twice is what data- 
exchange is all about. 
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Summary: 



✓ Every application category has its own document-storage requirements. The organization of data in a 
disk file — the characters, their formatting codes, and the file signature — is called a file format. 

✓ Some programs become so popular that their formats are deciphered and made public by independent 
programmers, or they're simply published by the program's developers. 

✓ The secret to exchanging data between programs is to find a file format that both programs can 
understand. This can be achieved by saving a file in a data-exchange format — a file format designed 
for exporting and importing data. 

✓ ASCII (the American Standard Code for Information Interchange) is a set of 256 codes, each represent- 
ing a letter, number, special character, or a control code. Most programs that deal with text can save 
and open files containing only ASCII codes. 

✓ There are four basic ways to move documents between Macs and PCs: with a disk drive, a file-transfer 
package, a network, or communications software. 

✓ If you already have a SuperDrive-equipped Mac, use Apple File Exchange for occasional tranfers; for 
more convenient access to DOS disks, combine a SuperDrive with Dayna's DOS Mounter. 





Chapter 30 

Troubleshooting 




In This Chapter: 

✓ Symptoms and solutions for common Mac problems. 

✓ Tips on setting up your system. 

✓ Solving start-up and system problems. 

✓ A look at disk and Finder problems and their symptoms. 

✓ What to do if you experience printing and network problems. 



T he Mac is relial^le, but not infallible. And when problems do occur, the Mac's 
friendly facade can even work against you by hiding teclinical difficulties 
behind error messages that provide few clues to the problem. At such times the 
Mac seems to say, “Sorry, something is w^rong, but I won’t bore you with the 
details.” 

Tliis chapter is a guide to troubleshtxiting common hardw*are and software 
problems. I’ve organized symptoms into three general categories: start-up and 
system problems, disk and Finder problems, and printing and network problems; 
and I’\^* provided at least one suggestion for each. (The sections that involve 
Fonc/DA Mover don’t aj:)ply to System 7.0.) For some tips on how to set up a new 
Mac, see the sidebar “Setup Tips.” 



Start-Up Problems and System Crashes 

You connected a hard disk, scanner, or some other SCSI device, but 
the Mac doesn't recognize it. 




❖ Check all the SCSI devices to make sure they are connected properly, with the 
right number of temiinators in the right positions. (See the sidebar “A SCSI 
Primer” in Chapter 22 for details.) T1ien with the power off, di.sconncct and firmly 
reconnect all SCSI cables. Use the metal cable snaps to lock them into place. 





388 Section Two: Mastering the Mac 

❖ Make sure each device has a unic|ue SCSI ID number. If two or more SCSI 
devices have llie same number, one or more of them may not work. 

❖ he sure you’ve installed any system extension software that accompanies 
the device. Some scanners, for example, won’t work unless their system 
extensions are in the System Folder. 



❖ Be sure the total length of the cabling in your SCSI chain is less than 30 feet 
(the shorter tlie better — some users say no longer than 20 feet) and that no 
single link Ixnween (xaiphcrals is more than 6 feet long (again, the shorter the 
better). 



Setup Tips 



Five years ago, setting up a Mac meant plugging it 
in, pouring some Perrier, and listening to the New Age 
music on the guided tour cassette. These days, you 
have to wrestle with SCSI cables, expansion boards, 
and a slew of system files. And when you're done, you 
may feel like sipping something a little stronger. 

This section presents a roadmap to follow when 
setting up a system. These tips aren't intended to 
replace the setup instructions in your hardware and 
software manuals. Always consult your manuals first 
for information specific to your hardware and software. 

Step 1: Install Expansion Boards 

If you bought any expansion boards for your Mac, 
you'll want to install them first. The components on 
expansion boards and on the Mac's main logic board 
are extremely sensitive to static electricity, so be sure 
you're static-free before removing the Mac's case. 
(Don't shuffle across any carpets, and touch a metal 
light switch plate or other grounded object before 
starting. Consider using a wrist grounding strap if 
you're working in a very dry environment.) 

Don't remove an expansion board from its static-free 
bag until you're ready to install it. You can install most 
NuBus boards in any slot, but check your boards' 
manuals to see if they have any special restrictions. 



And be sure your Mac is unplugged before installing or 
removing any board. 

Step 2: Tame the SCSI Bus 

The next step in setting up a Mac is to properly 
connect It to its peripherals — the keyboard, mouse, 
printer, external hard disk, and any other add-ons. The 
most difficult aspect of Mac cabling Involves Intercon- 
necting peripherals such as hard disks, scanners, and 
tape backup drives. These devices connect to the Mac's 
high-speed SCSI bus, which I Introduced in "A SCSI 
Primer" in Chapter 22. 

Keep two rules in mind when setting up SCSI 
peripherals: 

❖ Be sure each device has a unique ID number Use 
the highest number (6) for an external hard disk. Use 
lower numbers for lower-priority hardware such as a 
scanner or tape-backup drive. You don't have to 
number devices sequentially; for example, you can 
use ID number 6 for a hard disk and ID number 3 for 
another device, skipping over numbers 4 and 5. 

❖ Be sure to terminate the SCSI chain properly 
Determine whether your hardware contains internal 
terminators, and never place more than two 
terminators on the bus (see the figure "SCSI 
Wiring"). 
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The Mac won't start from a hard disk that was previously working. 

❖ The disk’s start-uj') inlormaiion — its boot blocks — may be damaged. If the 
Mac’s screen flashes the “where’s the disk?” icon, or if the Mac crashes during 
start-up, displaying the frowning Mac icon instead of the “Welcome to 
Macintosh” message, bad lxK)t blocks may be to blame (but also see the next 
section on misbehaving Inits). You can make repairs using a disk-repair utility 
such as Norton Utilities for the Macintosh, Microcom’s 911, or Symantec’s 
SUM II. 




Step 3: Finish Wiring 

Once you've tamed SCSI, your remaining wiring 
chores are child's play. They involve attaching the 
mouse and keyboard, and perhaps also connecting to 
an ImageWriter, StyleWriter, or LaserWriter printer. 

On every Mac from the SE on, the mouse and 
keyboard use X\\e Apple Desktop Bus (ADB). Like SCSI, 
the ADB lets you daisy chain numerous peripherals to a 
single connector. But unlike SCSI, ADB devices 
automatically configure themselves when you switch 
on the Mac; you don't have to fret with ID numbers and 
termination. 

Your biggest decision when wiring the keyboard and 
mouse Is whether to attach the mouse to the 
keyboard's ADB port or directly to the Mac's second 
ADB port. (If you have a Mac LC, Classic, or llsi, you're 
spared even this decision — these Macs have just one 
ADB port) I connected my Mac H's mouse to the 
keyboard. This allowed me to put my II on the floor (on 
a Kensington Macintosh II stand, which allows for 
adequate ventilation) without having to buy a set of 
extension cables. It also simplifies switching between 
left- and right-hand mouse operation, since it eliminates 
having to thread the cable over the top of the monitor 
and its cables. 

As for printers, connecting to an ImageWriter, 



StyleWriter, or Personal LaserWriter LS is straightfor- 
ward — each of these printers connects via a serial cable 
to the Mac's modem or printer port. But PostScript- 
based LaserWriters and other PostScript printers can be 
tricky. These printers use Apple's Loca/Talk networking 
system to enable you to share their printing prowess 
with an office full of Macs and PCs. 

The tricky part of LocalTalk wiring Involves structuring 
the network properly. In a LocalTalk network, the 
network signals must run In a line, not a circle (see the 
figure "A Network Diagram"). And be sure to position 
cables and connectors so that people won't trip over 
them or inadvertently disconnect them by moving 
their Macs. 

Step 4: Install System Software 

After setting up your hardware, turn your attention to 
software. This step is especially vital if you have a hard 
disk or other large-capacity storage device. Time spent 
planning your software installation will be rewarded with 
faster, more efficient operation later on. 

For the Mac to be able to access and start up from a 
hard disk, the disk must be formatted and it must contain 
a System Folder. The formatting process creates 
magnetic divisions on the disk that allow the Mac to keep 
track of files; the System Folder, as we saw in Chapter 
23, contains files that allow the Mac to start up and run. 
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❖ If a dialog box ap[:>e4irs saying “Can’t load the Finder!”, a system crash may 
have damaged the Finder or the System file (or both). Sunt up with a floppy 
disk containing the latest System Folder, and copy its Finder or System file 
(or both) to the hard disk’s System Folder. Note: After replacing the System 
file, you must reinstall any fonts and desk accessories you added (a chore 
you won’t have to endure if you have a backup copy of your current S>'stem 
file). 



❖ The hard disk’s clrirer sqftuw'e, which allow's the Mac to recognize and 
access the harti disk, may be damaged. If your hard disk came with a 








Peripheral 
interface 
cable 



Terminators 



System 

cable 



Scanner 



External hard disk 



Mac without internal hard disk 



Some hard disk manufacturers format drives and 
install system software at the factory. You can use a 
preformatted drive immediately after connecting it. 
Switch on the drive first, then the Mac. If the smiling 
Mac icon appears and is followed by the Finder, you 
can proceed to the next step. If, Instead, you see a disk 



Icon and a flashing question mark, turn everything off 
and double check your SCSI cabling and ID numbering. 

With unformatted drives and some removable-media 
drives, you use a special utility program included with 
the drive to format and test the drive or cartridge. Turn 
everything on (starting with the drive), then start your 
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diagnostic program, run it. Many hard disks allow you to reinstall the driver 
software without reinitializing (which would erase die contents of the disk). 

❖ The crash may have corrupted the contents of the paranwter J^\i\I, the 

battery-powered memory' that holds Control Panel settings, such as the time, 
date, current stait-up device. Tiy resetting the parameter RAM. To reset the 
parameter RAM under System 6.x, start the Mac with a different disk, then hold 
down the Command, Shift, and Option keys while opening the Control Panel. 

A dialog lx)x asks if you want to “zap” the parameter RAM. Click Yes, then 
restart. To reset die panimeter RAM under System 7.0, you’ll need Apple’s 
PR\M zapper utility, available through user’s groups and on-line services. 




Mac using the floppy disk that came with the drive. 
Locate and start the utility program, and follow the 
manufacturer's directions to test and format the drive 
or cartridge. 

To install the System Folder and its contents on your 
hard disk, use Apple's Installer program, included on 
your System Tools disk. Although you can install 
system software by using the Finder to drag the files to 
your hard disk, it’s better to use the Installer, which 
tailors your System Folder to match your model of 
Macintosh. If your hard disk was preformatted and 
already contains a System Folder that you want to 
replace, restart your Mac using the System Tools 
floppy disk. Then run the Installer. 

If you connected a new printer in the previous step, 
you'll want to copy its driver file to your hard disk's 
System Folder. Printer drivers for Apple printers are 
generally located on a disk named Printer Tools. If 
you're using a non-Apple PostScript laser printer, use 
the driver named LaserWriter. 

If you have any hardware that Included INITs or 
other driver software, install the software now. Usually 
that means simply copying one or more system 



extensions to the System Folder, although some 
hardware products Include their own installer program. 

Step 5: install Applications 

After installing your system software, you're ready to 
Install your application programs. Installation routines 
vary between applications. You can install some 
programs by simply dragging their icons to your hard 
disk. Other programs come with their own installation 
programs. Be sure to follow the instructions in your 
program manuals. And watch that you don't copy a 
second System Folder to your hard disk. Having more 
than one System Folder (or more than one Finder or 
System file) on a hard disk Is a common source of 
problems. Sometimes a superfluous System Folder can 
be buried within another folder, so to be sure you don't 
have more than one, use the Find File desk accessory 
(or System 7.0's Find command) to search for the files 
Finder and System. 

See Chapter 26 for tips on creating a filing scheme 
that helps you find what you've stored. C5I 
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To zap die parameter R/\M on a Mac Plus or earlier machine, you must remove 
the computer’s Irattery' — regardless of which sy^stem you’re running. Leave the 
battery out for 20-30 minutes tefore reinstalling it. 

You added a new system extension (INIT, cdev, or RDEV), desk 
accessory, or font, and now the Mac crashes during startup, when 
you try to use the system extension, or when you try to start a 
program that was previously working properly. 

❖ System extensions that Icrad during start-up can conflict with each other or with 
applications. First, remove the suspect extension from the Sy'stem Folder (start 
the Mac with a different system disk if necessary), then restart. If the Mac 
doesn’t cnish, blame the extension. You can often cure system extension 
conflicts by renaming the offending extension so that it loads in a different 
order (die Mac loads system extensions in alphabetical order). If that fails, 
contact the extension’s developer. 

❖ If the Mac acts up after you add a desk accessory or a font, the System file 
(which holds both) may be damaged Restart using a different system disk, 
and copy iLs System file to the damaged disk. Make sure you’re using the 
latest version of Font/DA Mover (at this writing, version 3.8 for system 
vei*sions prior to 6.0.7). If the problem persists, the desk accessory^ or font 
may be damaged. It’s also possible that the desk accessory is incompatible 
with your version of the s'y'stem software; check with the desk accessory^’s 
developer. 

❖ \XTien you run MultiFinder under System 6.x, newly installed fonts and desk 
accessories don’t alw'ays appear in the Font or the Apple menu (if this happens, 
try^ restarting the Mac). It’s best to install foncs and desk accessories from the 
Finder. 

❖ If the Mac crashes only when you try* to use the new desk accessory', the desk 
accessory itself may be damaged or impro{x:riy installed. Remov'e the desk 
accessory', then reinstall it. If the problem pei'sists, it may be that the desk 
accessory’s disk is defective, or the desk accessory may not be compatible with 
your sy'stem configuration; contact the desk accessory's developer. 
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You added a new INIT, but it isn't loading during startup. 

❖ Make sure that tlie new INIT is stored in the System Folder, then restan. If 
you’re using System 7.0, he sure the INIT is in the Extensions folder, located 
within the System Folder. 

❖ Don’t press any keys during start-up, and be sure the Caps Lock key isn’t 
depressed; often you can bypass loading a particular INIT by pressing 
certain keys. 




The Mac crashes when you start a program or open a desk 
accessory, and the ID number in the bomb dialog box is 12, 15, 25, 
26, or 28. 

❖ An ID=15, ID=25, or ID=28 system crash often indicates insufficient 
memon^ (es[x?cially ID=15; 1D=25 and ID=28 errors could be caused by 
other problems, too). Restart, then tiy one or more of the following; 
remove system extensions (especially INffs); use die Control Panel to 
disable or reduce the size of the RAM cache; or use the Finder’s Set Stiirtup 
command to specify that tlie Mac not use MultiFinder. ResLut again to allow 
the changes to take effect. 

❖ An ID=26 crash indicates that the Mac’s attempt to stait the program was 
unsuccessful, j^erhaps due to cormpted data in memoiy or a damaged 
application file. Restart and try' again. If the Mac still ciushes, reinstall the 
application from its master disk. 

❖ An ID=12 crash indicates that the software you’re attempting to run is 
making a toollx)x call that isn’t supjTorted by your current hardware and/or 
system software combination. For example, y^ou might be tiying to run a 
color program on a Mac Classic, or you might be trying to mn a program 
that requires System 7.0 under System 6.0.5. Check the pre^gram’s system 
rec]uirements and verify that your Mac meets them. 



You tried to install a new version of the system software (or other 
software that uses the Apple Installer utility), and an error 
message appeared saying you “can't switch launch under 
MultiFinder." 

❖ Versions 3.0 and earlier of Apple’s Installer utility can’t update system files 
that are currently in use. For this rcxison, the floppy disk containing these 
versions of the Installer must be the startup disk — the one whose System 




394 Section Two: Mastering the Mac 






□ 

Work File 



O 

0^1 



The file "LUork File" could not be 
opened/printed (the application is busy 
or missing). 



▲ Generic Errors 

When you see this error 
message, it means the 
Rnder ^vas unable to 
locate the application 
that created the 
document. Oftentimes, 
this occurs when you try 
to open or print a 
document that isn't 
intended to opened 



Folder is currently active. You’ll see the aforementioned error message if you 
Stan up MultiFinder from a hard disk and then try to run Installer 3.0 or earlier 
from a floppy disk that you’ve inserted. {Switch Imtnching 'x^ the process of 
starting a program that’s on a different disk and also switching to that disk’s 

S^'stem Folder.) The 
solution: click Cancel 
to get rid of the error 
message, then start up 
your Mac using the 
floppy disk the 
Installer is on. Tliis 
approach also results 
in a more reliable 
installation process, 
since any INlTs or 

other extensions your hard disk might contain won’t load into your Mac’s 
memory, where they could interfere with the installation process. 

Installer versions 3.1 and later support what’s called a live install mdi don’t 
attempt to switch-launch. These latest versions of the Installer are also to modify 
the active startup disk. It’s still a good idea to start your Mac with the Installer disk, 
how'ever, to avoid potential INIT-related problems. 



Disk and Finder Problems 



from the Finder. 

Examples of such a 
document include an 
application's temporary 
work file or settings file, 
which stores your 
working preferences. 

Such documents often 
have generic document 
icons (top). 



When you copy files using the Finder, an error message says that 
some files couldn't be written or read and were skipped. 

❖ If the Mac couldn’t w^rite some files, the destination disk could be at fault. If 
you’re copying multiple files, tv)' copying one at a time. If that doesn’t work, the 
destination disk may be magnetically or physically damaged. A temporary fix 
that usually works for me is to use the Finder’s Duplicate command to 
duplicate a small file on tlie destination disk, lliis will cause subsequently 
copied files to be stored on a different area of the disk. But make sure you back 
up the disk as soon as |x)ssible and then erase it. If problems surface after 
erasing, the disk may be plTOically damaged. ITirow' out a damaged floppy; a 
damaged hard disk am be repaired. 



❖ If the Mac couldn’t read some files, the source disk may be the culprit. If it’s a 
floppy or removable hard disk, tr^^ ejecting and reinserting the disk; it may not 
have been seated properiy. If you have two floppy drives, insert the source disk 
in the other drive. If these techniques fail, the source disk may be damaged. 
Use a disk-repair utility to scan the disk for errors, a process called L^erijying. 
See Chapter 27 for more details on disk-repair and file-recovery utilities. 
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When you double-click on a document, the Finder says it can't be 
opened because "the application is busy or missing." 

❖ If you dont have the application that created the document, you ain't open 
the file from the Finder, but you may be able to open it from within 'another 

application. For 
example, you can open 
M^icWrite documents 
from within most w'ord 
pnx:essors by using the 
word processor’s Open 
command. You can also 
use utilities such as 
Software Innovations’ 

A DeskTop HandOff to assign documents to a different program. 

Details 



A 


Rre you sure you uiant the desktop 
rebuilt on the disk "liiork #9’ ? (This 




may take a few minutes.) 


1 1 L 


Cancel ] 





□ 

DeskTop 



Every disk that you use 
with System version 
6.x or earlier contains 
an invisible file named 
DeskTop, which stores 
important information 
about the disk's 
contents and the way 
you view them. One 
solution to certain disk 
ailments involves 
rebuilding the DeskTop 
file by pressing the 
Command and Option 
keys while inserting the 
disk. Doing so causes 



❖ The document may not be intended to be opened from the Finder (for 
example, a ckKument that stores your working preferences or a spelling 
checker dictionary'). If the document has a generic document icon, it 
probably can’t be opened frtom the Finder (see the figure “Generic Errors’’). 
But again, you may be able to open it from within an application. 

❖ The document, its application, or the disk’s DeskTop file, w'hich contains 
infonnation alxTut the disk’s contents, may be damaged (see the figure 
"DeskTop Details’’). This Ls less likely than the previous situations, but it’s 
possible. Eveiy document file contains a 4-character signatwv that identifies 
the application that created it. If this signature is damaged, either in the 
document or in the DeskTop file, the Finder won’t know which application 
to open. Tiy rebuilding the DeskTop file (as showm in the figure “DeskTop 
Details’’) or using a disk utility' to examine the dexurnent’s file signature. 

The DeskTop file is used in System 6.0.x and earlier veixions only. 



the Finder to display 
the message shown 
here. Note, however, 
that rebuilding the 
DeskTop file causes the 
Finder to lose any Get 



❖ A special file attribute cTilled the bundle bit may be set (that is, turned on) 
for a file other than the application itself (such as a spelling checker 
dictionary'). As a result, the DeskTop file has become confused. .Most disk 
utilities can repair this problem. 



Info comments you 
may have added to 
that disk. 



When you insert a disk, the Mac tells you that it needs minor 
repairs and asks if it should perform them. 



❖ Tliis usually indicates a damaged DeskTop file. If you click OK, the Finder 
rebuilds the DeskTop file. 
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When you insert a disk, the Mac tells you that it's damaged or 
unreadable and asks if you want to initialize it. 




❖ Just say no — unless you want to erase the disk. If tlie disk has important data 
on it, click Cancel to eject it. Then try inserting the disk again and/or restarting 
the Mac; if the same message appears, the disk is sick. Use a disk utility to 
diagnose its ailments and, if possible, recover its contents. (Use the utility to 
copy those contents to another disk and then try making repairs on the copy, 
in case the recovery^ process brackfires.) 



❖ If you elect to initialize the disk and the Mac displays a message saying 

“Initialization Failed!” you’ll know the disk is defective. Throw it out. Even if 
the initialization succeeds, think twice about using the disk for important 
work. It could be alx)ut to fail permanently. 



When you choose Empty Trash, the Finder says that "the Trash 
couldn't be emptied." Or, when you throw away a document or 
application, the Finder says that the "item is locked or in use and 
can't be removed." 




❖ Verify' that the file isn’t really locked: using die Finder, select it and choose 
Get Info. If the Ijocked box is checked, click it to unlock the file. Then try^ 
throwing it away. 

❖ These problems c'an occur when you throw' away a file that the Mac is 
currently using — or thinks it is. \Xdien you open a file, the Mac alters the disk’s 
directory' to indicate that the file is in use. These notations may remain 
unchanged until you quit the application — even if you use the application’s 
Close command. Try quitting the application, then throwing the document 
away. If that fails, hold dow-n the Option key while dragging the document into 
the Trash. Then hold down Option again while choosing Empty Trash. If this 
fails, restart and then throw' the file away. The restarting process should close 
the file properly. If you frequently encounter this problem w'ith a specific disk, 
try' rebuilding die disk’s DeskTop file. 



The Mac asks you to insert a disk that you ejected long ago. 




❖ Wlien you use the Eject command, the Mac remembers that the disk still 
exists, and may ask to see it again. Dragging an icon to the Trash causes the 
Mac to forget the disk, thereby guaranteeing that you won’t be asked for it 
again. In System 7.0, you can also use the Put Aw'ay command. 
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When you insert a disk, a message appears saying "there isn't 
enough Finder memory to work with the disk." 

❖ If you have a large number of windows open on the desktop, the Finder 
must keep track of everything that’s in them. 'VClien you insert the disk, the 
Finder doesn’t have enough memoiy to read and keep track of its contents. 
One solution is to close some windows (and perhaps desk accessories and 
applications) and tr\^ again. If you can spare the memor>^ you may also want 
to allocate more memory to the Finder. Open the System Folder, select the 
Finder file, use the Get Info window to increase the amount of memory^ 
allocated to the Finder, and then restart your Mac. Increasing the amount of 
memory^ available to the Finder speals up disk- and file-copying, too. 




When you eject a disk, a Finder error message appears saying that 
"the disk is so full that the folder changes couldn't be recorded." 

❖ If a disk is full or nearly full, there may not be enough free space for the 
Finder to record the changes you’ve made to the disk’s icon arrangement. 
Get Info comments, or folders. Click OK to close the en*or dialog box, then 
reinsert the disk, delete at least one file, and try again. 



Printing and Network Problems 

The Mac reports that it can't locate or access the printer. 

❖ Verify that the start-up disk you’re using is unlocked and that it contains at 
least 50K of free space. Many applications create temporary' files during 
printing and can’t print if the start-up disk is locked or nearly full. 

❖ For ImageWriters and StyieWriters: Check to make sure that the printer is 
connected and online (press the Select button), and that its paper supply 
hasn’t am out. Use the Chooser to make sure that die printer driver and 
the jiroper connection port are selected. Then choose the Page Setup 
command, verify your print settings, click OK, and try' again. 

❖ For laser printers: Be sure die printer is on and that its paper tray contains 
paper and is properly seated. Use the Chooser to select the printer’s driver. 
If you’re using a PostScript printer and the printer’s name doesn’t appear in 
the Chooser window, the printer may not be warmed up, or you may have 
a Loc'iilTalk wiring problem (see the figure “A Network Diagram”). Once die 
printer’s name appears in the Chooser, select it, then use Page Setup to 
verify print setdngs, and try again. 
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When you print to a laser printer, an error message appears saying 
that the printer was initialized with an earlier version and needs to 
be reinitialized. 



❖ The Macs on your network have tlilTerent versions of the LaserPrep and 
biserWriter files. Each Mac on a network slioulcl have the same vei^ion. At this 

writing, version 6.0.1 is the 
latest for System 6.x. You’ll 
find it on the Printer Tools 
disk in the 32-bit 
QuickDraw folder. 

You use TOPS, and 
some Macs 
occasionally lose 
contact with a server, 
causing TOPS to 
display the message, 
"Trying to connect to 
[server name]." 

❖ Check your network 
wiring. 

❖ Check to see if someone 
is using the serv^er. 
Performing time- 
consuming tasks on a 
sen-er — erasing a floppy, 
copying files, or installing 
a font or desk accessory 
— c'an cause time-outs. 
TOPS can usually 

reestablish the connection iifter the operation is completed. Avoid perfomring 
such tasks on a lOPS sen er that has published ml umes (volumes that have 
been made available to other users on the nenv'ork). 




LocalTalk connectors attach cables to all the networked 
devices — Macs, printers, or IBM PC's equipped with LocalTalk 
expansion boards. Avoid a common wiring trap by never connecting 
the first and last device on a network and creating a closed loop (A). 
Other problems include loose connections and dangling unconnected 
cables (B). If you need to remove a device, either unplug its 
connector box (C) or insert a cable extender between the two 
dangling cables (D). 
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For More Help 

I’ve presented the most common Mac ailments here, but I haven’t explored 
problems specific to a given product. Your best sources for that kind of help 
are user groups, manuals, and firms’ technical support hotlines. 




But before you call the latter, be sure to compile the information the support 
technician will need to diagnose the problem. Take time before trouble strikes to 
write down your system configuration: the amount of memoiy, the System version 
(choose About the Finder or About this Macintosh from the Apple menu), the 
names of any INlTs and desk accessories you’ve installed, and a list of your 
peripherals. When a problem occurs, note the steps that caused it. 



And before you call, take a few deep breaths. A support technician can’t help 
when all you can say are cartoonist’s punctuation characters. When you’re at 
that level of despair, you need a different kind of hodine. 



Summary: 

✓ If the Mac doesn't recognize a hard disk, scanner , or other SCSI device, check all the SCSI devices to 
make sure they are properly connected (the right number of terminators in the right position). 

✓ If your Mac won't start from a hard disk that was previously working, the hard disk's start-up informa- 
tion may be damaged. 

✓ When you copy files using the Finder and an error message says that some files couldn't be written 
and were skipped, the destination disk could be at fault. 

✓ If you don't have the application that created a document you are trying to open, the Finder will say it 
can't be opened because "the application is busy or missing." You may, however, be able to open it 
from within another application. 

✓ Should the Mac report that it can't locate or access the printer, check your cabling and verify that the 
start-up disk you're using is unlocked and contains at least 50K of free space. 

✓ When setting up your system, perform the following steps in this order: 

1. Install expansion boards. 

2. Connect the Mac to any SCSI peripherals you may have. 

3. Complete remaining wiring for mouse and keyboard. 

4. Install the system software. 

5. Install the applications. 
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Chapter 31 

Power Protection 




In This Chapter: 

✓ An introduction to power problems and their solutions. 

✓ A look at the Mac's built-in power protection features. 

✓ Reducing incoming surges with surge suppressors. 

✓ Details on how standby and uninterruptible power supplies work. 

✓ What to look for when shopping for surge suppressors and standby power supplies. 




A nyone who has watched an hour’s worth of unsaved work vanish into the 
black hole of a diirkened screen knows how traumatic a power failure c'an 
be. One minute you’re hard at work, and the next you’re staring stupefied at a 
blank piece of glass. Mac Ijesson Number One: The power to be your best only 
exists when there’s power. 

But of all the power problems that can occur, power failures constitute a 
relatively small percentage. A variety of gremlins lurk on die other side of a w'all 
outlet, and some of them c'an turn a Mac's lights out for good. In this chapter, we’ll 
look at the kinds of mishaps you might encounter, and we’ll see just how susce|> 
tible your svistem is to them. Finally, I'll describe some add-ons that ensure the 
Mac a healthy flow of juice. 



Current Events 




The electriciti' that powers the .Mac’s chips, video tube, and other compo- 
nents is quite different from the current you get from a wall outlet. .Most of the 
Mac’s electronic components require small amounts of voltage — between 5 
and 12 volts — but a wall outlet supplies roughly 120 volts (in the United States 
and Canada, that is; in Europe, 220 or 240 volts is standard, and elsewhere you 
may find either 120- or 220-volt .systems). 






402 
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Wliat’s more, the Mac’s components require direct aore/it (DC), while a wall 
outlet supplies alteniating cuireiit (AC). DC travels continuously, while AC 
reverses its direction at regular intervals — generally, 60 times per second with 
120-volt systems and 50 times [x?r second with 220-volt systems. 



All Macs contain a power supply that turns AC voltage from the wall outlet into 
direct current at the voltage levels needed by the Mac’s components. The power 
supply also contains filtering circuits that smooth variations in the original current. 

It’s those variations that can cause problems. The electricity a ix)wer company 
supplies may seem like pretty consistent stuff, but it isn’t. Its voltage lluctuates — 
sometimes dramatically — and it’s pmne to various types noise, or interference. 
The figure “Power Problems” illustrates the most common types of power flaw^s: 




1 cycle 



Incoming voltage averages 1 15 to 120 volts, but it drops during sags or brownouts, and momen- 
tarily soars during surges. The inset shows one cycle of alternating current (AC), 60 of which 
occur each second. Note that the sine wave's peak and trough reach values of +170 and -170 
volts. The root-mean-square, or RMS, voltage value, which can be thought of as an average value, 
is 120 volts. Macintosh power supplies draw their power at the peak of each sine wave. 
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❖ Outages, (3r blackouts, occur wlien the jTower goes out completely. An 
overloaded circuit can cause a localized blackout in part of a house or building, 
vvliile storms and downed power lines usually cause prolonged, area-wide 
outages. Momentaiy blackouts can also occur when a utility company switches 
between various (Tower-distribution circuits w^hile isolating a problem in the 
lines. Although such blackouts usually bust only a fraction of a second, they can 
go on for several seconds (on the airal northern California coast where I live, 
longer ones are more common). 

❖ occur when the voltage available at the wall outlet drops below' roughly 
105 volts. Also called bmimouts, sags can occur when a sudden load is jTlaced 
on a circuit — such as when c\n air conditioner or .some other pow'er glutton is 
turned on. Sags c'an also occur when an electric utility company low-ers the 
voltage in order to reduce demands on its generating etiuiiTment during 
periods of peak usage, such as sweltering summer days and frigid winter 
nights. Sags generally w'on’t damage the Mac, although a veiy large one could 
c'^ause a .system eiror. 

❖ occur when incoming voltage increases by asrtonomical amounts for a 
veiy brief period (on the oixler of a few milliseconds, or thousandths of a 
second). Suites, also called tmus/euts ov sp/kes, am occur w'hen lightning 
strikes in your vicinity’ or w-hen the pow'cr comes back on after a blackout. 
Smail surges (under 1000 volts) can be caused by the electric motor in a 
refrigerator or other appliance turning off and are more common than large 
surges (1000 volts or more). A large surge can damage anything that’s con- 
nected to the circuit; a small one generally won’t cause permanent damage but 
could produce a system error and some lost work. Surges as a whole ai'e less 
common than sags. 

❖ Atoi? covers a range of flaws that affect the quality, not the quantity', of power 
present. A large electric motor can transmit noise into wiring that can interfere 
with iTidio or television equipment on the same circuit. This kind of noise, 
called electmuiaguettc iutetfereuce (EMI), generiilly doesn’t affect computer 
equipment. 

The First Line of Defense 

How vulnerable is the Mac to blackouLs, sags, and surges? Judging from the 
number of pouer cou^/t/ou/ug pi\x\uas available — and by the alarmist advertis- 
ing some manufacturers use — you might think it's a sitting duck, ready to be 
humbled by the first surge or sag that comes down the wire. 
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Not so. The power supplies in the Mac family are designed v\ith sags and surges 
in mind. Apple’s power supplies are designed to work with as little as 85 volts, so 
the Mac shouldn’t blink during brownouts. 

Mac power supplies can even provide enough juice to keep the machine 
running during a veiy brief blackout, the kind caused when utilities switch 
distribution networks. Apple’s power supplies are designed to provide 20 
milliseconds of current to a Mac running at full Icxui — all floppy and hard drive 
motors on, keyboard and mouse in use, all expansion slots filled, the processor 
hard at work, and all rear-panel connectors in use at the same time. Because a Mac 
rarely operates at full load, die power supply cdn carry' you through an outage of a 
second or two — depending on what’s connected to your Mac and how it’s being 
used when the outage occurs. 

/Ml Macs are designed to withstand suites of uj) to 5000 volts. Indeed, the 
power supplies in most computer eciui[)ment have at least some surge protection 
built in. 



So the Mac’s power supply tolerates low-voltage conditions and stands up to 
surges. \X1iy, then, does an entire industry' revolve around power protection? For 
one thing, no power supply provides enough juice to span an outage lasting more 
than a couple of seconds. Also, surge resistance varies from one piece of equip- 
ment to the next; your Mac may witlisrand a surge, but will your modem, external 
hard drive, monitor, and scanner? And many power-protection devices offer 
convenient features, such as a single switch that turns everything on and off, or 
separate front-panel switches for each item plugged in to the device. Finally, 
there’s the chicken-soup factor — a second stage of |:>ower filtering and surge 
protection can’t hurt, and it may well help. 




Suppressing the Urge to Surge 

The most ix)pular power-protection device is the sur^e suppressor, which you 
install heri\^een the wall outlet and your computer gear. It reduces incoming 
surges to innexuous voltage levels. Surge suj:)pressoi's don’t help when the power 
sags, but they are the least expensive power protectora. 

When shopping for a surge suppressor, you’ll face a barrage of jargon and a 
variety of features, some convenient, some essential. In the jargon department, the 
tw^ most importiint specifications are clamping voltage response time. Tlie 

clamping voltage is the point at which the surge suppressor kicks in and starts 
suppressing; voltages lx.iow the clamping voltage are sent along to the equipment. 
Thus, the lower the clamiiing voltage, the Ix^tter; a 3^i0- to 400-volt clamping 
voltage is best. 
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Response time is the time required for the surge suppressor to close its 
electronic gate and prevent the surge from getting through. Tlie faster the 
response time, the better, since it means less of the surge sneaks through to the 
computer. Look for a response time of about 10 nanoseconds or less. 

You may also see an enef:g}' dissipation specific'ittion. 'lliis refei*s to how much 
juice the surge supjTressor’s circuitiy can absorb before it fails and simply passes 
the surge on to ground, an event that won’t harm your eejuipment but will blow 
out the surge suppressor. Rnerg)' di.ssipation is meiLsured in joules; the higher the 
value, the more durable tlie surge suppressor. Inexpensive surge suppres.sors 
generally absoriD about 50 joules, while heavy-duty suppressors can absorb 300 or 
more joules. 

The easiest way to choose a good surge suppressor is to make sure it meets 
Underwriters biboratoiy (IJL) specification 1449. (UL 1449 refers to a batterv' of 
toaure tests, themselves described in another cleverly named document, IEEE 
587.) A suppressor that complies with IEEE 587 is desirable, but the UL 1449 
designation is preferable, since it means an independent laboratory', not the 
suppressor manufacturer, tested the device. It isn’t enough for a suppressor to 
simply be UL listed; kx)k specifically for the UL 1449 designation. 

l^yond tech specs, here are other factors you’ll want to consider: 

❖ Cotitiections between hot, neutral, andgmitnd. Inexpensive surge suppres- 
.sors (in the SIO to S20 r.inge) protect only between the hot (cuirent-carrvang) 
and the neutral wires of a wall outlet. For complete protection, you also need 
ITrotection between tbe neutral wire and the ground wire (the round hole 
below the two rectangular ones on a wall outlet) and between hot and ground 
wires. This scheme is often devSchbed as providing “three-way” protection. 

❖ Modem pmtection. A lightning-induced surge can enter the phone lines and fry' 
a modem. Some suppressors provide jacks fora modem or fiix machine, a 
desirable feature for lightning-prone are<LS. Another UL designation, UL 497A, 
indicates that a suppressor can successfully protect such communications 
equipment. 

❖ Number of outlets Most surge suppre.ssors iTiovide .several outlets, and must 
also provide a nxLster (xnver .switch. Some also provide individual switches for 
each outlet. Some .suppressois, such as Cuttis Manufacturing Company’s Curtis 
Command Center, are designed to sit beneath a monitor, providing a .swivel 
base for it, and they have a power switch for each outlet. 

❖ Faibtre aiatm A surge suppre.ssor can fail after absorbing too large a surge; 
better units provide an alarm chat indicates when the suppressor circuit has 
failed. An alarm might consist of an indic'ator light (handy if the suppressor is 
close to your system), an audible buzzer (good if the suppres.sor is under your 
desk, out of eyeshot), or both (best). 
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Complete Power Protectors 

For protection against sags and brief blackouts its well as surges, you’ll want a 
stanciby power sitpp/y, which installs between your equipment and the wall oudet 
and contains batteries that provide from 5 to 30 minutes of power, lliat’s more 
than enough power to span a brief outage or give you time to save and shut down 
during longer ones. 



A standby power supply is often called an iiniNterniptihle power supply (UPS), 
but in fitct there’s a difference between the two. With a UPS, computer equipment 
njns continuously from the power supply’s batteries, which are constantly being 
recharged. By contrast, a standby power supply’s batteries don’t kick in until the 
power goes off (see the figure '1 low Standby and Unintemuptible Power Supplies 
Work”). A standby power supply generally costs less than a true UPS and is just as 
reliable. A standby supply kicks in within milliseconds of an outage or sag, and as I 
mentioned earlier, the power supplies in your hardware will continue to provide 
pow'er during that period. 



The amount of power a standby supply can provide depends on what’s 
connected to it. The greater die load on the supply, the faster its batteries will 




discharge. V^liat’s more, if you exceed a standby supply’s current rating, you’ll 
eventually blow a fuse in the supply. (Better-quality^ supplies have overload 
indicators that light wiien you’re drawing too much current.) Thus, it’s 
important to match the supply to your hardware. 
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Standby and unintermptible power supplies are usually raced in volt-amps. 
A unit rated at approximately 100 volt-amps will power a typical Mac Plus or SE 
with a hard drive for at least 15 minutes (see the table “Current Require- 
ments’"). Such supplies generally cost l^etween $200 and $400. For a Mac II- 
class machine with a 13-inch color monitor, you need a supply that pro\ides 
300 to 400 volt-amps, at a cost of $400 to $500. For a 19-inch monitor, make 
that at least 400 to 500 volt-amps and $500 to $700. Add another 100 volt-amps 
to include an external hard drive or tape backup device. 

Don’t bother providing standby power to your laser printer — you’d need a 
supply rated at 1000 volt-amps or more, and they cost between $1000 and 
$2000. And given the fact that you won’t lose any work if the laser printer loses 
power anyway, it makes more sense to simply protect the printer from surges. 




Shopping for Standby Power 

Many of the shopping considerations behind surge sup|)ressors apply to 
standby power supplies too. Some supplies provide only one rear-panel outlet; 
others provide several. Some (such as .\merican Powder Conversion’s UPS HOSE 
and UPS 370ci) can sit beneath a Mac or a monitor, while odiers (such as 
Emerson Electric Company’s Accupower Micro UPS series and Kensington 

Microware’s Power Backer series) are designed to sit 
on the floor. The tetter ones have several indic'ator 
lights that warn you when you’re o\^*tioading the 
supply, when your electrical wiring is faulty, and 
when you’re running on batteiy powder. 

More-sophisticated supplies [provide an interface 
connector that lets you attach the supply to the Mac’s 
modem or printer port so that the supply can convey 
status information to the Mac. Such a feature is most 
useful when you want standby pow'er for a netw'ork file 
serv^er. 

If you want standby powder for an AppleShare 
network file seiver, consider pairing American Power 
Conversion’s UPS HOSE or UPS 370ci with the 
company’s PowerChute softw^are. These w-ell-designed 
supplies provide interface connectors that can attach to 
the server Mac’s modem port. Hie PowerChute 
software monitors the status information; when the 
power fails and the |X)wer supply kicks in, 

PowerChute sends a warning to all Macs connected to 
the seiver telling them how long the server wall 



Current Requirements 

Power Consumption 
Computer/peripheral (volt-amps) 


Macintosh Plus 


75 


Macintosh SE (no internal hard drive) 


65 


Macintosh SE (with Internal hard drive) 


80 


Macintosh Ilex 


120 


Macintosh llci 


130 


Macintosh llx 


150 


Macintosh llfx 


180 


13-inch color monitor 


80 


Full-page monochrome 


80-90 


Two-page monochrome monitor 


130-170 


Typical external hard drive 


30-70 


Typical laser printer 


950 
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remain available. If the power doesn’t return before the standby power is 
exhausted, all users are safely logged off the serv^er, which is then shut down 
normally. Of course, only users who weren’t victimized by tlie outage — or 
who have their own suindby power supplies — will see the on-screen warning 
message, but the warning is only half the value of PowerChute any^way. VCIiat’s 
equally im|Doinant is that the server is safely shut down for you. 

Before buying any standby power supply, make sure it provides either sine 
iimv ox siepped-s(fi(are um^e Inexpensive standby supplies often provide 

output, which causes considenible electric'al stre.ss to monitors and 
hard drives that could make them wear out foster. Sine-wave output is the most 
desirable, since that’s what wall outlets normally supply. 



Power Protectors 




Company 


Phone 


Comments 


Surge Suppressors 


Computer Accessories 
Corporation 


619/457-5500 


Numerous models; ProLine is UL 1449 rated; Proxima Power 
Director series has multiple power switches; Proxima Power 
Director Plus protects modem. $49.95-$! 59.95. 


Curtis Manufacturing 


603/532-4123 


Numerous models, all UL 1449 rated. $6.95-$l 49.95. 


Intermatic 


312/282-7300, 

815/675-2321 


Electra-Guard series UL 1449 rated. Numerous models, some 
with modem protection and front-panel switches. 

$89.95-$l 59.95. 


Kensington Microware 


212/475-5200, 

800/535-4242 


Numerous models; MasterPiece Mac II also protects modem 
and has monitor swivel and multiple front-panel power 
switches. $29.95-$! 59.95. 


Practical Solutions 


602/322-6100 


Strip Switch enables SEs to be turned on using keyboard 
power-on key. $89.95. 


Standby and Uninterruptible Power Supplies 


American Power Conversion 


401/789-5735, 

800/541-8896 


UPS HOSE and UPS 370ci provide 1 10 and 370 volt-amps, 

UPS HOSE $299, UPS 370ci $499; several less sophisticated 
models available. PowerChute software for AppleShare 
servers, $99. 1 
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Finally, be aware that after several years, you’ll need to replace your standby 
power supply’s batteries, which can cost up to 30 percent of the supply’s original 
price. You may want to investigate replacement costs before picking a unit. 

Suindby power supplies jorovide more complete protection than surge 
suppressors but are far less popular. One rcuson is their cost; another is that they 
provide only a brief reprieve from darkness. Still, if your power is as unreliable iis 
mine, that reprieve can be priceless. 'I'he glow of a Mac screen in an othenvise 
darkened room is a hc*artening sight — especially if you haven’t saved recendy. 





More Power Tips 

The table “Power Protectors” li.sLs some vendors of surge suppressors and 
standby power supplies. But neither device will help if your electrical wiring is 
hu\vf. Be sure your wall outlets’ third-wire ground holes are connected to a good 
earth ground. (Check the point where the electrical service enters your house; 
you should find a copper rod driven into the ground with a heavy wire connect- 



Company 


Phone 


Comments 


CMS Enhancements 


714/222-6000 


UltraPower series provides 450-1500 volt-amps. UltraPower 
800 and 1000 produce square wave output;others produce sine 
wave. $699-$2199. 


Computer Accessories 
Corporation 


619/457-5500, 

800/582-2580 


Proxima IPS 500-f- fits under Mac II monitor and provides 400 
volt-amps. $649.95. 


Cuesta Systems Corporation 


805/541-4160, 

800/332-3440 


DataSaver series provides 110-750 volt-amps. $495-$695. 


Emerson Electric 


714/380-1005 


Accupower Micro UPS series provides 150-1400 volt-amps. 
$189-$998. 


General Power Corporation 


714/956-9321, 

800/854-3469 


Heavy-duty Unistar series provides 1000-10,000 volt-amps. 
$2795-$1 4,025. 


Kensington Microware 


212/475-5200, 

800/535-4242 


Power Backer series provides between 360 and 1 200 
volt-amps. $399-31399. 


Para Systems 


214/446-7363, 

800/238-7272 


MM 1600SS provides 1600 volt-amps. $1999. 
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in^ it to your wiring.) Also be sure that your hot and neutral lines are wired 
properly. You can check them yourself using an inexpensive ////e checker suq\\ as 
Radio Shack’s catalog numter 22-101. (American Power Conversion’s standby 
supplies contain line-checking features.) To be extra sure, however, double-check 
with an electrician or your kx:al utility company. 

Also, avoid ground eliminatt)rs — those little adapters that let you plug a 
three-pronged [x:>w'er cord into the two-conductor oudets many older 
buildings have. Defeating the grountl conductor makes the Mac more suscej> 
tihle to power surges. Ha\^ an electrician install a properly grounded, three- 
contlucior outlet. 

The best way to protect eciuipment against lightning-induced power surges 
is to unplug the Mac and evetyihing connected to it during a lightning storm. 
(Don’t foi^et to unplug the mtKlem from the telephone lines.) A lightning lx)lt 
is the ultimate surge; don’t count on a surge suppressor to protect you from it. 

In the end, one of the best w'ays to avoid losing work beaiuse of power 
problems is free. Simply ftjllow' the advice that Fred Parker, a powder-supply 
veteran at Apple, passed along to me: Save often. 



Summary: 

✓ The most common types of power flaws are blackouts (power goes out completely), sags (wall 
outlet voltage drops below 105 volts), surges (incoming voltage increases dramatically for a brief 
period), and noise (degradation of the quality of power). 

✓ Apple's power supplies are designed to provide a degree of protection against brownouts, sags, and 
surges for your Mac, but don't offer protection for other hardware you may have. 

✓ The most popular and least expensive power-protection device is the surge suppressor, which reduces 
incoming surges to harmless voltage levels. 

✓ When shopping for a surge suppressor, the two most important specifications to look for are the 
clamping voltage (the point at which the suppressor begins suppression) and the response time (the 
time it takes for the suppressor to close its electronic gate and prevent the surge from getting through). 

✓ For protection against blackouts and sags, you can use a standby power supply, which contains 
batteries that provide from 5 to 30 minutes of power. 

✓ An uninterruptible power supply (UPS) is one in which the computer equipment runs from the power 
supply's batteries, which are constantly being recharged. 
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In This Chapter: 

✓ The roles digital audio plays in the Mac world. 

✓ A look at how the Mac records and plays back sound. 

✓ How to attach your Mac to a stereo system for better sound quality. 

✓ Farallon Computing's MacRecorder: the most popular third-party recording hardware for the Mac. 

✓ High-end audio applications: the Mac in recording studios. 

✓ Information on a HyperCard stack that showcases the Mac's sound feaures. 



H ave you heard? Computers are transforming the way we record and listen to 
sound. More and more, music is stored not in fragile vinyl grooves but in 
bits and bytes on silver}* compact discs (CDs). Scratches, clicks, pops, and skips are 
becoming relics of the joast. 

And if you’ve explored the Mac's Sound control pranel, you’ve noticed that you 
can choose from several digitally recorded beep sounds: a simple beep, a clanking 
sound, a springy* “boing” that reminds me of the suspension on my first car, or a 
monkey’s squawk (which, Mac tri\ia bufis will be interested to learn, was actually 
cretted by a woman named Sandy Dobrowolskv', now a Claris employee). Compact 
discs and the Mac’s monkey squawk may seem worlds apart, but the concepts 
behind them are similar. 




VClien you combine digital audio with a general-puipose computer like the .Mac, 
suddenly the potential of digital sound goes beyond great-sounding Springsteen. 
The Mac’s ability* to record, manipulate, and play back sound opens dcx)rs to new 
applications in education, entertainment, music, business, and science. 

In this chapter, I examine the roles digital audio plays in the Mac world and I 
spotlight some of the sound-oriented prcxlucts available for the Mac. Tlie sidebar 
“The Mac Sounds OfT explains how to modify your System file to add your own 
digitally recorded system beeps, and it reveals some sources for prerecorded 
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sounds. .‘\ncl since the best way to appreciate the Mac’s audio abilities is to hear 
thetn, I’ve created a H\perCard sound stack that aurally illustrates many of the 
concepts discu.ssed here. Details on how to get the stack appear at the end of this 
chajner. 



The Sound of Mac 

Digital audio ciin play so many roles that it might help if I summarize each one 

IxTore taking a ckxser look at ju.st how digital sound is prcxiuced. 

❖ Digital sound is used to teach concepts that are difficult to grasp through 
written words or pictures. Wliat does a red-tailed hawk sound like? How are 
numbers pronounced in Spanish? WTiat’s the difference tetween legato 
and staccatoF For explaining conce[Tts like these, a sound is worth a 
thousand words. 

❖ Digital .sound enlivens games with rc^iilism that phony teeps and squawks 
can’t match. In some arc'^ade games, for e.xiimple, you hear the screaming of 
fighter jets and the wash of helicopter blades. In Micro.soft’s Flight Simula- 
tor, you hear a digitized aiiplane engine and the skid of your landing gear. 



The Mac Sounds Off 

You can add to the Mac's repertoire of digital beep 
sounds by adding sound resources to your System 
file. Thousands of prerecorded sounds are available 
through online information services such as America 
Online and CompuServe, through user groups, and 
through public domain and shareware clearing- 
houses. 

The MacRecorder’s SoundEdit, Digidesign's Sound 
Designer II, and Passport Design's Alchemy and Sound 
Apprentice can save sound resources directly in the 
System file (or any other file, for that matter). You can 
also use SoundMover, a shareware utility by Riccardo 
Ettore, or Apple's ResEdit (versions 1.2 and later can 
even play sound resources). 



Regardless of the program you use, be sure to make a 
backup copy of your System file In case something goes 
amiss during the modification process. After you've added 
a sound resource, use the Sound control panel to select it 
as the current system beep. 

Using a variety of shareware system extensions 
(INITs), you can make your Mac sound off at other 
times, too. Two particularly noteworthy shareware 
sound INITs Include SoundMaster (by Bruce Tomlin) 
and Chime (by Robert Flickinger; free). SoundMaster 
lets the Mac play sounds when you perform any of 
over a dozen tasks (such as inserting or ejecting a 
disk). Chime plays up to four separate sounds on the 
hour and at 15, 30, and 45 minutes past. ESI 
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❖ In music, digital sound plays three roles. On one level, it makes |X)ssible 
Br0derl:)und Sofhvare’s remarlcible Jam Session, whose digitally recorded 
instruments turn the Mac into a six-piece band tliat can make even novice 
musicians sound good (see Chapter 1 1). On another level, die Mac’s sound 
features enable musicians to alter sounds played by digital sampling ke>i3oards 
such its those made by Iinsoniq, E-mu Systems, Roland, Kurzw’eil, and others. 
On still another level, some additional hardware can turn the Mac into a 
professional audio workstation that can record and play back sound with the 
fidelity of a compact disc. 

❖ Digitd sound can enliven business presentations and training software. It also 
plays a sjiecialized role in a unique sales product. Magnum’s TFD(, whose 
hardware and software turn die Macintosh into a sophisticated system for 
recording telephone messages and taking orders. 

❖ Scientists and medical researchers use Mac sound prcxiucts to analy'ze brain 
waves and study heait rhythms. And at Scotland Yaal, some cutting-edge 
criminologists are using Macs to view and analyze voiceprints, which depict the 
characterisdcs of an individual’s voice. IJke fingeipiints, no tw'o are alike. 




A Sampling of Technicalities 

To understand how the Mac records and plays back sound, think of a movie. By- 
taking 24 photographs |ier .second, a movie camera captures a reasonably accurate 
sample of the action in front of it. \Xdien those sam[)les are played back, the 
illusion of smooth motion is created. 

Digital audio also samples motion — the moving air molecules that make up 
sounds. Vibrating objecLs — whether strings, saxophone reeds, or vcxal chords — 
sound waveSy variations in air pressure that travel outw^ard from the 
sound source like the ripplc^s from a stone dropped into a pond. 

A digital audio recorder simiples the.se sound waves thousands of times per 
second. Each sample is a digital image of the .sound at a given instant (see the 
figure “Snapshots of Sound”). 'Ilic samples, each recorded as a series of bits, are 
stored in memory and can be manipulated. Bits c^an be added or removed, their 
order can be altered, or their very’ v^alues changed. Rich modification alters the 
overall image of the sound wave, so when the samples are played back, you hear a 
different .sound. 

With movies, taking too few pictures per second results in jittery-, unrc^alistic 
motion. With sound, taking tcx) few samjTles per second results in a distoned 
recording that doesn’t faithfully convey all the frequencies jTresent in the original 
sound. The faster sampling rate, the more accurate the recording, and the 
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Snapshots of Sound 

SoLnd-editing programs graphically display sampled sounds and let you edit them. At top, 10 
miliseconds of a sampled piano arpeggio have been selected in Passport Design's Alchemy. At bottom, 
Digidesign's Sound Designer II depicts how a sound changes over time using a sound-analyzing 
technique called a fast Fourier transformation, or FFT. 
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l^euer the recorder is able to capture the higliest frequencies. Compact discs are 
recorded at a rate of 44,100 samples i^er second, or 44.1kHx. Without specialized 
sampling hardware, the Mac’s maximum sampling rate is 22kHz — too slow for 
recording-studio quality, hut fast enough to allow the Mac to sound at least as 
good as an ordinarv^ table radio. 



Another factor that influences digital sound qualin^ is the sampling fvso/ni/on 
— the number of bits assigned to each samj)le. These bits store information alx)ut 
the sample’s ampliiiule, or loudness. The more bits assigned to each sample, the 
more accurately the recorder can store and recreate the original sound’s variations 
in loudness. A compact disc player has a 16-bit sampling resolution, allowing it to 
reproduce thousands of tlistinct volume levels. The Mac has an 8-bit sampling 
re.solution; it can store and re-create only 256 volume levels. VHien a given 
sample’s amplitude lies between two levels, it’s rounded to the nearest one. This 
rounding of amplitude information, called quantizaiion, causes distortion. 



Required Equipment 

Before digitally recorded sound can be played back, the discrete bits of 
digital data genenited during sampling must be translated back into continu- 
ously v'ar^ing volume levels, lliis job is jx^rformed by a hardware component 
called a digitakoanalog convener. Because all Macs contain one, they can 
play digital sound without additional hardware. For iTetter sound quality, 
however, you’ll want to attach tlie Mac to a stereo system or exiemal amplifler 
as shown in the figure “Wired for Sound" on the next page. 

To record sound, the Mac needs an analog-fO’d/g/fal eoxw^enev, which 
measures the voltage levels coming from a microphone or otlier sound source 
and translates them into digital data. Such hardware is built into the .Mac LC and 
Usi, and will be standard ec|uipment in future Macs. 

Both the LC and the Ilsi provide a three-conductor audio input jack that 
supplies |X)wer to the microphone, a sensitive electret condenser mic not much 
bigger than a large button. An adapter cable, available separately, lets you connect 
a stereo and other autlio sources, and merges the left and right audio channels 
into a single channel. 

In System 6.0.7 and later versions, the Mac’s Sound Manager (the portion of the 
Toolbox that handles audio recording and playback) also offers a compression 
feature that decreases storage requirements (and fidelity) by assigning few'er bits 
to eiich sample. Called Macintexsh Audio Compression and Expansion (^'IACE) 
scheme, it tillows sound to l>e compresscxl by 3:1 or 6:1 ratios. 
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Wired For Sound 




For better sound quality, connect a Mac to a stereo system. For monophonic Macs (the Classic. SE. 
LC. Plus, and earlier machines), one cable has a ]6-inch miniplug on the Mac end. and a phono plug 
(Radio Shack catalog number 42-2444) on the other end (A). The other cable is a 'T adapter with a 
phono plug on one end and two phono plugs (Radio Shack number 42-2435) on the other (B). For 
stereo Macs (the Mac II. Ilsi. Hx. Ilex, and SE/30). all you need is a cable with a |6-inch stereo 
miniplug on the Mac end and two phono plugs (Radio Shack number 42-2475) on the other (C). 
important: Before turning your stereo on. turn its volume control all the way down and use the Mac's 
Sound Control Panel to turn the Mac's speaker volume all the way down. Then turn the stereo on and 
adjust its volume and the Mac's to a comfortable listening level. 



System 6.0.7 also includes an improved Sound control panel that lets you 
record your own beep sounds, eliminating the tedium of using a separate 
utility to paste sound resources into the Sy'stem file. \X4ien you click its Add 
button, a recording dialog box appears that lets you choose the desired recording 
settings and adjust the record volume (see the figure “Now Recording’'). Apple 
also added support for sound resources to the Clipboard, so you can cut and 
paste sounds between applications that support them. 

Although the input circuiuy in the LC and ILsi support monophonic recording 
only, stereo recording us possible by combining the built-in mic with a Farallon 
Computing MacRecoaler — the most popular thial-party' recoaiing hardware for 
the Mac. 



The MacRecorder 

The MacRecorder hardware is a box slightly lai^er than a cigarette pack. 
Besides the analog-to-digiial converter, it contains a filter tliat removes high 
frc*c]uencies that can’t be accurately sampled at 22kHz. Completing the package 
tire a small microphone, a volume control, and jacks for an exlemal microphone, 
tape recorder, or other sound source. 
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Now Recording ► 

System versions 6.0.7 and later include a standard 
record dialog box that appears when you click the Add 
button in the Sound control panel. Recording begins 
when you click the Record button, and its progress is 
indicated by the graph and seconds display belov/ the 
speaker icon. When you've finished recording, you can 
click the Save button to name and save the sound. 

'' ^ File Edit Settings Effects tllindouis X 



software comprises 
several components: 
SouncIEdit, a record- 
ing and editing 
application; H\qx*r- 
Sound, a HyperCard 
stack that lets you 
record and play back 
sounds from within 
HyperCard; and 
HyperSound Toolkit, a 
potpourri of Hyper- 
Card external com- 
mands (XCMDs) and 
external functions 
(XFCNs) that stack 
authors can use to 
give any stack digital 
recording features. You could use the HyperSound Toolkit to create an appoint- 
ment stack that recorded spoken reminders and then played them back at a 
s(xcified time. 

The SoundEdit apjTlication is your primary' link to the MacRecorder hardware. 
SouncIEdit displays a recorded sound as a wcwefomi (see the figure “Riding the 
Waveform”). You can xx)om in on the waveform display to look at an individual 
cycle (one back-and-fonh |)hase of the sounds vibration), or zoom out to see the 
entire recording. You can select part or all of the wavefomi and cut or copy it to 
the Clipboard to rearrange the notes in a musical pas.sage or the words in a 
phra.se. You can also iiKxlify the sound, adding reverb to simulate a concert hall, 
or filtering certain freciuencies to improve the sound quality. You can even reverse 
the sound to make it play backw'ards. 

'fhe latest version of the MacRecorder also includes a .system extension (an 
INIT) that lets you use the enhanced sound features in versions System 6.0.7 



A Riding the 
Waveform 

The graphic display of 
a sound is called its 
waveform. Here are 
two waveform displays 
of the same sound. 

displayed by 
SoundEdit (part of 
Farallon Computing's 
MacRecorder 
package). The bottom 
window shows the 
entire recording; the 
top shows a small 
portion of it. 





The MacRecorder 
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and later of the Mac’s sysiem sofn\'are. >Xlth the MacRecorder hardrare and 
driver sofm^are installed, your Mac acts as if it hits the same sound hardware as 
a Mac LC or Ilsi. 

With ^^^o MacRecorders you can record in stereo. (In theorys you can 
record in stereo with one MacRecorder by recording each channel separately, 
but synchronizing the channels is difTicult.) You c'an play back stereo sounds 
on any Mac with stereo playback features — the SE/30, II, Usi, Ibc, II6c, or Ilex. 

But be forewarned that digital sound devours memoiy and disk space. With 
a 22kHz sampling rate, one second of sound uses 22K of memory^ and the 
same amount of disk space (double that for stereo). A Mac with 2MB of 
memory' has room for about 70 seconds of 22kHz audio. When you’re willing 
to trade fidelity for longer recording times, SoundEdit lets you sioecify sam- 
pling rates of 11, 7, and 5kHz. On a 2MB Mac, these slow'er sampling rates 
pmvide recording times of 136, 204, and 273 seconds, respectively. SoundEdit 
also lets you use one of several compression ratios. Using die 8-to-l compres- 
sion ratio, a 2MB Mac can accommodate about 530 seconds of sound. 



The Formats of Sound 

Every’ program category^ has its standard file fonnats, and sound-editing 
software is no exception. Although the SoundEdit application has its ow'n file 
format, it also suppons tw'o important standard fomiats: SA(D moutves (also 
known as sound ox 'snd' resources) and Audio Interchange File Fonnat. 




If there’s a sound you’d like to use as a sy'stem-error beep In a HyiierCard stack, 
you must save it its an SND resource. Technically, two types of SND resources 
exist. Fonnat 1 resources are generally system beeps, wdiile Fofwat 2 re- 
sources are used by HyperCard and otlier sound-playing applications. In the 
eiirly days of digital Mac sound, the distinction was more important; you 
couldn’t use Format 2 SND resources as system beeps. Beginning with Sy'stem 
6.0.2, how'ever, Apple made the Mac’s Sound Manager a bit less picky'. W^ith 
System 6.0.2 and later vei^ions, you can use either format for system beeps. 



The Audio Interchange File Format (commonly referred to as either AIFF or 
Audio IFF) lets one program open a digital recording created by another 
program. You’ll find support for AIFF files in profe.ssionally oriented sound 
softw'are such as Passport Designs’s Alchemy and Digidesign’s Sound De- 
signer. AIFF is a preferred format for swapping files lietween such programs 
Ixxause it supports stereo recoalings and 16-bit sampling resolution; SND 
resources can be stereophonic or monophonic, but tliey support only 8-bit 
resolution. 
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Sound at the High End 

Hie MacRecorcler and the microphone that accompanies the latest Macs 
aren’t intended for professional audio applications. To reach the upper stratii 
of Mac digital audio, you need more sophistiaited hardware such as 
Digidesign’s Audiomedia board, which is avoiilable for tlie SE30 and Mac II 
family. Audiomedia contains a Motorola DSP56001 digital sig^ia! ptxxessifig 
chip, a microprocessor designed for the data-shuflling demands of digital 
audio. (Steve Jobs’s Next computer also contains a DSP56001). 

Hie Audioniedia board allows the Mac to record and play back stereo CD- 
quality audio directly to and from a Mac’s hard disk. Thus, sound length is 
limited only by avTiilable disk space. You still might feel rather limited, how- 
ever: A one-minute monophonic recording uses lOMB of disk space; double 
that for stereo. Audiomedia also includes drivers that let you play back its 
recordings from within HyperCard as well as from MacroMind Director and 
other programs. 

On the back of the Audiomedia iToard are a microphone jack and four RG\ 
jacks, two of which are inputs that accept audio from a tape deck, compact 
disc player, or other sound source. Audiomedia can record from the RCA and 
microphone jacks simultaneously, allowing you to record a voice narradon and 
background music in one step. Hie other two RG\ jacks are outputs that 
connect to a stereo amplifier or mixer. 

Audiomedia’s software includes the Audioniedia application and a Hyper- 
Card Slack called SoundAcce.ss. Hie latter lets you record and play back 
Audioniedia recordings from within HyperCard and also install in your own 
stacks a external function (XFCN) called SoundPlay for recording and play- 
back. You can iilso use die Audioniedia board with MIDI sequencers that 
support digital audio recoaling and playtiack, such as Opcode’s Studio Vision 
and Mark of the Unicorn’s Digital Performer. 

You use the Audiomedia applic'^ition to record, iilter, and play back recordings. 
Each recording, ov soittid file, appeiirs in its own window (see the figure “In the 
Studio” on the next page). Wliile recoaling, Audiomedia expertly shuttles 
incoming data from the Mac’s memory to your hard disk — provided the hard 
disk has a 28ms or ftuster average access time. If the disk isn’t last enough, pans of 
the recording will be lost, and you’ll need to try again with a slower .sampling rale. 
(Audiomedia’s manual includes a list of drives that meet its requirements.) 

Audiomedia’s editing features billow you to cut and pjiste portions of a 
recoixiing and you can alter individual .sound .samples using a MjicPaint-like 
pencil icon. To locxite exact sjxits on the recoixiing, there’s a scntb tool that 
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4 nie Edit Tools DSP PltnjUvt Dltploy Setup 



rile Nome: The Cradle 
(Stereo) 



Sample Rate: 


1 -HIOO) 


lime 


Total: 


00:00:00.00 


Current: 


00:00:00.00 


Ruailable: 


00:33:30.99 



— Cllp- 

1— 3— r 



■ 



O Line 

Input: ®Mlc*Llne 
OMute 




Grophic EQ 



OLeft 

Channel(s): QRigitt 
^ Both 




A In the Stuciio 
Audiomedia's record 
v/indow (upper left) 
has a volume slider 
and dancing volume 
meters that let you 
adjust the input 
volume before 
recording. Familiar- 
looking "tape 
transport” controls let 
you record, rewind, 
fast-forward, and play 
back the recording. 

Audiomedia's on- 
screen graphic 
equalizer, which uses 
the DSP cNp's 
processing power to 
change a recording's 
tonal qualities in real 
time, appears in the 
lower-right corner. 



lets you slowly play the 
recoaling forwards and 
backwards — like 
rocking the reels of a 
reel-to-reel tape 
recxDrder back and 
fonh. 

The remarkable 
pla)>list editing feature 
lets you rearrange a 
recording — remove 
or rearrange words, 
cut or add verses to a 
song, or repeat a 
section — ^^ithout 
changing the original 
sound file. You do so 
by selecting specific 
areas of the recording 

(such 'AS a single verse), naming them, and then arranging those names in die 
playlist window. Just as a baseball manager can change the batting order by 
simply rearranging names on the lineup card, you can change how a recording 
plays back by rearranging names in its playlist window. You can create and save 
'AS many playlists as you like. 

You can also mix two recordings or fade from one to the other. You can 
change a recording’s tonal qualities using an on-screen graphic equalizer and 
hear each change as you make it. You can even change a recording’s length 
without altering its pitch — handy if you have a 35*second music passage that 
has to fit a 30-second animation. 



Tape Deck on a Disk 

Another remarkable digital audio program from Digidesign is Deck, which 
works with an Audiomalia board to turn the Mac into a four-track digital 
stereo recorder. Deck’s sole screen display is faithful to the multitrack record- 
ing metaphor, with volume meters that show sound levels, sliding faders that 
adjust recording and playback volumes, and transport controls that let you 
record, play back, fast forvs^ard and re^^ond (see the figure “Now On Deck”). If 
you’ve used conventional multitrack decks, you’ll feel at home with most of 
what you see. And you’ll be delighted with some of the differences, such as 
instantaneous rewinding. 
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A Now On Deck 
Digidesign's Deck turns 
the Mac into a multitrack 



Recording a track 
with Deck invoke 
selecting the desired 
track, adjusting the 
input volume to avoid 
clipping (which 
causes distorted 
sound), and then 
clicking the Record 
button. After youVe 
recorded one track, 
you can record 
additional tracks. If 
you fill all four tracks 
and still need more, 
you can merge two or 
more tracks into one, 
frc^eing the others for 
reuse. This technique, 



called bouncing, is often used with conventional multitnick decks, too. But 
bouncing u^acks in the analog world degrades a recording’s quality; not so 
with Deck. 



digital audio recorder 
with automated mix- 
down features and the 
ability to import and play 
back MIDI sequences. 
Here, track 4 is being 
recorded while the 



Deck also exploits the digital signal processing features of the Audiomedia 
board to allow' you to alter the sound of a track during playback. Several digital 
effects are supponed, ranging from a digital equalizer, which lets you accentu- 
ate or attenuate certain frequencies, to a “stereoizer," which processes a 
monophonic recording to simulate stereo. 



remaining three tracks 
play back, and a chorus 
effect is being applied to 
track 3. 



Another big difference betw'een Deck and conventional recorders is that 
Deck can import and play back a MIDI com|X)sition created using sequencer 
software (described in Chapter 11). To include a MIDI sequence in a Deck 
recording, you save the sequence as a standard MIDI file, and then import it 
into Deck. Thereafter, when you play back your audio recording, Deck also 
pla\^ the sequence, thereby controlling any MIDI instrumenLs attached to your 
Mac. A musician might use this feature to combine sequenced instmmentals 
with vocals or acoustic instrumentals. A multimedia producer might use it to 
add voice narration to an instrumental sound track. 




Deck reaches out tt) the MIDI w'orld in another w^ay: It lets you assign, or 
map, one or more of Deck’s on-screen faders to the physical sliders on a MIDI 
fader box such as J.L. Cooper Electronics’ FaderMaster. (A fader box contains 
slider knobs that transmit MIDI data when you move them.) With this feature, 
you can control the playback volume of one or more tracks by moving the 
sliders on the fader box instead of using Deck’s on-screen sliders. 
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Htc final step in any recording session is the mLx-down, which involves 
adjusting the playback volume of each track while recording in standard two-track 
stereo on a second deck. As the multitrack recording plays back, a recording 
engineer will often adjust the volume of ceruiin tracks, change their apparent 
location in the left-right stereo spreiid, and make other fine adjustments to arrive 
at the best-sounding final product. Twiddling all thase knobs while a piece play's 
back requires some dexterity, and twiddling them in the exact same way each time 
is all but impossible. For these reasons, professional recording equipment often 
pro\ides automated mix-down features that “remember” the adjustments the 
engineer makes .so the final mix can be recreated if needed. 

Deck brings automated mix-down to the desktop. You can save and restore up 
to 200 different combinations of fader and efiecLs settings. During playback. 

Deck’s fitders anti other on-screen knobs move to the appropriate positions by 
themselves. Automation files are stored separately from the recording itself, 
allowing you to apply different automation files to a single recording to see which 
you prefer. 

Deck provides some features that enable it to synchronize its playback to 
industry’ standard time-code signals such as SMFFE, but they’re limited compared 
to die sync features in Digidesign’s Sound Designer II sofhv'are. Musicians working 
with film and video soundtracks will want to verify that Deck’s limited sync 
features can meet their needs. 




It’s also worth noting that you can move recording files between Deck and 
Digidesign’s Audiomedia and Sound Designer II software. Deck can also import 
AIFF files. 



Sound at the Summit 

At the summit of the Macintosh digital audio world, you’ll find products such as 
Digidesign’s Sound Tools sy'stem, which you can use to record and edit CD-quality 
digital audio, .synchronize to motion picture and videotape sound tracks, and use 
digital audio tape (DAT) to create masters that you send to a compact di.se 
manufacturer for pressing. It’s a professional-quality digital audio recording and 
mastering sy'stem — and it runs on a computer that smiles when you .switch it on. 

Sound Tools comprises a NuBus lx)ard c'alled Sound Accelerator, which holds 
the DSP chip and iLs support circuitry'; and iin external box called Pro I/O, which 
contains the analog-to-digital converter, circuitry' for synchronizing audio to video, 
and Apogee anti-alias filters to improve sound quiility. (Apogee filters are popular 
in the professional digital audio world.) Compo.ser Philip Glass recently used the 
Sound Tools .sy'stem to record a solo piano album for CBS Masten\'orks records. 
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The Sound Tools software — called Sound Designer II — graphically display's 
digital recordings and lets you alter them. Sound Designer II is similar to, but 
more sophisticated than, the Audiomedia soft^v^are. ^X^lth Sound Designer II, you 
can, for example, alter a recording’s pitch without changing its tempo, or alter its 
tempo without changing its pitch. 

Digidesign and Prosonus (a leading developer of sampled sounds for music 
samplers) have collaborated on a CD-ROM packed full of production music and 
sound effects designed for audio and multimedia productions. Called Clip Tunes, 
it contains 350MB of music in a vmw of styies and 250MB of sound effects, all in 
Sound Designer II format. 



Sampling Samplers 

Just as digital sound has made its mark in the Mac world, it has also significandy 
influenced the music industr)^ Musicians are embracing a new^ generation of 
keyboards called sampler's. Like a Mac equipped with a MacRecorder, a sampler 
digitally records and plays back sound. But with a sampler, you can play the sound 
at different pitches simply by pressing different keys. Record just one pitch of a 
given instrument, and you can instantly “play" that instrument from the sampler’s 
keyboard. 

Actually, most samples sound artificial when transposed too liigh or too low. 
Therefore, most sampling keyboards divide the range of notes into multiple 
samples, each of w^hich plays a range of only an octave or so. This technique, 
called multisampling, avoids having to transpose a sample too high or low^ 

Programs like Sound Designer II let you simultaneously view' and alter a 
sampler’s sounds, 'fliis capability is especially useful for setting a loop point, a 
portion of a sample that repeats as long as a key is pressed. Because few samplers 
display waveforms graphically, it’s difficult to find the perfect loop point using a 
sampler’s editing commands. VCfien you can see the w'aveform, however, setting 
loop poinLs Ls far easier. 

Another popular sample-editing program is Passport Design’s Alchemy, which 
performs much of the same magic as Sound Designer II. One of Alchemy’s 
primary su*engths is its ability to change the sampling rate of a recorded sound. 
This capability allow's you to transfer sounds betw'een samplers that 

use different rates. Musicians can store all their sound samples on the Mac and use 
Alchemy to shuttle them between samplers as needed for more versatility. 
(Digidesign’s Sound Designer Universal also has this c'apability.) 
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Now Hear This 

There’s no better way to learn about digital audio concepts than to he^u* 
them. I’ve created a HyperCard stack that showcases the Mac’s sound features, 
contains examples of v'arious sampling rates and compression ratios, and 
spotlights some sound utilities. Jim Heid’s Sound Slack costs $12.95 including 
shipping in the United States and Canada. For ordering infomiaiion, see the 
cou|X)n at the back of this book. 

Incidentally, if you subscribe to America Online, you can download an earlier 
version of the stack that doesn’t cover Apple’s latest Macs. I’ve also encouraged its 
distribution through user groups, so you can probably copy it from someone else. 
But be advised: even in compressed fonn, the stack occupies an entire BOOK 
floppy disk and will take a considerable amount of time to download. 



And that illustrates a problem: At present, digital audio requires too much 
memor>' and disk space to be practical for many applic'ations that could benefit 
from it. A talking tutorial that explains a program’s features might valuable, 
but would you be willing to donate half your hard disk to it? 



Sooti, you might protect sensitive 
documents tvUh a passtvord 
utility that recognizes only your 
voiceprint 99 



Despite the storage crunch, sound Is working its way into more types of 
applic'ations. Several electronic mail packages let you send voice-mail messages to 

other users on a network. Tlie latest versions of 
Ashton-Tate’s FullWrite and Fullimpact let you 
annotate documents with spoken comments. 
SecondGLANCE’s SoundTack adds annotation 
features to QuarkXpress. And Information 
Presentation Technologies’ VoiceFont lets you 
add sound to virtually any document. VoiceFont 
adds a “font” named Voice to a program’s Font 
menu: Choose the Voice font’s name, and a dialog box appears allowing you to 
record. 



Sound is potentially useful for electronic mail, but I question its value for 
document annotation. For one thing, many people feel selfconscious about 
speaking into a microphone. For another, sounds require more lime to 
transmit over a netw’ork dian does text, and they devour disk space and 
memoryc Tlien there are all the Macs out diere without sound recording 
features. Companies that want to standardize on sound-based document 
annotation will need to buy a lot of MacRecorders. And finally, 0 |:>ening and 
playing back recorded annotations requires more effort than simply reading text. 
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In the future, we’re likely to see even more sophisticated applications of digital 
sound. Soon, you might protect sensitive documents with a password utility that 
recognizes only your voice|5iint. Or you might enjoy stereo sound effects in your 
quest to save the galaxy. 

In other words, the Mac’s audio fetitures are impressive now, but we haven’t 
heaal anything yet. 




Summary: 

✓ The Mac's ability to record, manipulate, and play back sounds has opened doors to new applications in 
education, entertainment, music, business, and science. 

✓ Digital audio can be used to teach concepts that are difficult to grasp with written words or pictures; to 
enliven games with realistic sounds; to turn the Mac into a six-piece band; and to enliven business 
presentations or training software. 

✓ To record audio digitally, thousands of samples must be taken per second. Compact discs use a 
44.1kHz sampling rate; the Mac's maximum sampling rate is 22kHz. 

✓ Before digitally recorded sound can be played back, the digital data generated during sampling must be 
translated by a hardware device called a digital-to-analog converter. 

✓ To record sound, the Mac needs an analog-to-digital converter, which measures the voltage levels 
coming from a sound source and translates them into digital data. 

✓ Farallon Computing's MacRecorder contains an analog-to-digital converter and a filter that removes 
high frequencies that can't be accurately sampled at 22kHz. 
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Chapter 33 

Programming 




In This Chapter: 

✓ What is programming? 

✓ An introduction to low- and high-level programming languages. 

✓ A look at the processes involved in programming. 

✓ Using debugger programs to find errors in your program. 

✓ Programming the Mac versus programming other computers. 

✓ Where to learn more about programming. 

✓ A hands-on HyperCard programming tutorial. 



G ood afternoon, Mr. Plielps. Your mission, should you decide to accept it, 
is to program a computer. You must assemble a series of instructions in 
|:>erfect .sequence — with no typographical errors — that perform their intended 
task exactly as planned. Fail on any one of these counts, and your mission will fail. 
Gtxxl luck. This chapter will .self-clestmci in alx)ut 2500 words. 

Mission impossible? Not at all It’s done evcr>' day (although, as far as I know, 
not by Peter Graves). Programming is tricky, but without it, the Mac wouldn’t exist. 

Programming on the Mac can be a challenging, enjoyable, and yes, frustrating, 
experience. Macintosh programming is also far too complex to explain in one 
chapter, much less in one lx)ok. In this chapter, I’ll introduce the concepts 
involved and show how Mac programming diflei*s from that of other computers, 
ril also spotlight some iio|-)ular programming languages plus some products 
that simplify the proce.ss. Want to tr>' writing a short program in HyperCard? 

You’ll find instructions in the sidebar “A HypeiGard Programming Project”. 
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A HyperCard Programming Project 



HyperCard includes a built-in programming language 
called HyperTalk. In this introduction to HyperTalk 
programming — or scripting, as it's called in the 
HyperCard world — you'll add a button to your Home 
stack that lets you calculate a car's gas mileage. 

To try this example, you must set HyperCard’s user 
level to Scripting. For details, see the sidebar "Creating 
a HyperCard Animation" In Chapter 12. 

Phase 1 : Create the Button 

Here's how to create the button that, when clicked, 
will run your program. From the Objects menu, choose 
New Button. One (named New Button) then appears in 
the middle of the first card in the Home stack. Drag the 
new button to a blank area of the card. 

Next, double-dick on the new button to display the 
Button Info dialog box. Select the following options, but 
don't click OK yet: Show Name, Auto Hillte, and 
Rectangle. In the Button Name text box, type Gas 
Mileage. 

Phase 2: Type the Script 

You're ready to type the program, or script. 



1. Click on the Script button. 

HyperCard's script editor window appears, 

containing two lines: on MouseUp and end MouseUp. 
Notice that the Insertion point is between the two lines; 
your script goes there. 

2. Type the text shown In Script 1. (Note the -• 

[called a soft-return symbol] that appears at the end of 
several lines, if a statement is too long to fit on one line, 
put this symbol [type Option-Return] where you want 
the line to break so that HyperCard knows the 
statement continues on the next line.) 

Proofread your work as you go; when you're 
finished, click OK or press the Enter key. 

Phase 3: Try It 

To try the program, choose the Browse tool (the 
pointing finger) from the Tools menu, then click on the 
Gas Mileage button, if all goes well, dialog boxes 
appear asking how many miles you drove and how 
many gallons of gas you used. Finally, a dialog box 
appears telling you your gas mileage. 

If you got an error message beginning "Can't 



Script 1 

on mouseUp 



ask 


“How many mi 


les did you driue?” 








i f 


It Is empty t 


hen exit mouseUp el 


se 


put 


1 t i 




mi lesDriuen 










ask 


“How many ga 


lions did you use?” 








i f 


It is empty t 
ga 1 1 onsUsed 


hen exit mouseUp el 


se 


put 


1 t i 


d i 0 


ide milesDriu 


en by gallonsUsed 








put 


mi lesDriuen 


into gasM i 1 eage 








answer “Vour car 


got” 8<Sc gasMileage 




.TW ! 

m 1 


les-’ 




per gallon.” 











end mouseUp 
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understand," your script may contain some typographi- 
cal errors. To display the script, press Command- 
Option while clicking on the Gas Mileage button. 

Phase 4: Trap those Errors 

A good program anticipates errors and traps them 
before they cause problems. This program already 
does some error trapping — the lf...then statements 
check to see if you left a dialog box blank and stop the 
program If you did. But what if you type letters in the 
box instead of numbers? Try It, and you'll receive an 
error message when the script tries to divide the letters. 

The solution Is to scan each dialog box to make sure 
It contains only numbers. The code in Script 2 does just 
that. Insert those lines just before the line In Script 1 
that asks how many gallons you used. Then copy all 
inserted lines (select them and press Command-C) and 
paste them (using Command-V) just before the line 
reading "divide mllesDriven by gallonsUsed." Next, In 
the newly pasted section, change the two occurrences 
of mllesDriven to gallonsUsed. Finally, try the program 



again and type some letters to see the error trapping in 
action. 

The error-trapping routine works by first determining 
how many characters you typed, and then examining 
each character in turn to verify that it's a number. If It 
encounters a character that isn't a number, it displays 
the error message. 

Important Concepts 

This script is simple, but it illustrates several 
important programming concepts: 

❖ Inputloutput statements (ask and answer) to interact 
with a user. 

❖ Variables (mllesDriven and gallonsUsed), which are 
named storage places In memory. 

❖ A math operator (divide) to perform math on values 
you enter. 

❖ Conditional statements (if...then) to perform tests 
and act on the results. 

*> A looping structure (repeat...end repeat) to perform 
a task a given number of times. CS] 



Script 2 

Repeat uiith count = 1 to the length of milesDriuen 
put the char'ToNum of char count of m i I esDr i uen-* 
into temp 

if temp <48 or temp >57 then 

answer "Sorry, you must enter numbers only.” 
exit mouseUp 
end I f 
end repeat 
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BASIC Gas 
Mileage 
This BASIC program, 
written in Microsoft's 
QuickBASIC, calculates 
a car's gas mileage. The 
top window shows the 
program's source code; 
the bottom one shows 
its output. As with many 
programming products, 
QuickBASIC displays 
keywords in bold. This 
isn't a Mac-like 
program, since it 
doesn't use dialog 
boxes for interacting 
with a user. 



^ # File Edit Search Ldindouts Run 

Gas Mileage Program 

How many miles did you drive? 300 
How many gallons did you use? 10 
Your car got 30 miles per gallon. 



|ii 1 , . ■ Listing of "Gas Mileage Program" fcj]i| 


REM Gas mileage program in BASIC 

INPUT "How many miles did you drive" ; milesDriven 
INPUT "How many gallons did you use" ; gallonsUsed 

mpg = milesDriven / gallonsUsed 

PRINT "Your car got" ; mpg ; "miles per gallon." 


li 

jjii! 

: 

*: 




■ i' 


m 



What is Programming? 

Programming involves thinking about a problem, devising a list of steps for 
solving tbe problem, then suj:)plying those steps to the computer in a fomi it 
understands. For example, let’s consider the problem of calculating a car’s gas 
mileage. First, let’s list the steps needed to solve the problem: 

❖ Find out how many miles were driven. 

❖ Find out how many gallons of giis were u.sed. 

❖ Divide the numlxT of miles driven by the amount of gas used. 

❖ Record the answer. 

Wtiy can’t you ty|x thcxse steps into the Mac and have a program? Bec'ausc 
human languages are ambiguous. Consider the fourth step alx)ve: record the 
answer. Should the Mac send the answer to the screen? To a printer? Should it 
record the answer on tlisk? Or on a ta|x recorder? In human languages, a word 
cdn have many meiinings. We pick the con*ect meaning (usually) when we hc^r or 
read the word in context. 

Today's computers can’t decipher a word’s meaning from its context. That’s 
one reason why the ultimate word processor — one drat res|X)nds to dictation — 
doesn’t yet exist. 
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Languages to Program By 

You can’t program the Mac in English, but you can use a reasonable facsimile 
— a pfvgrammhig language. Tliese languages use vocabularies of English-like 
words, called keyivonls, combined with symbols for representing math instruc- 
tions and other functions. To create a i^rognim, you assemble the keywords and 
symbols according to the mles, or .syntax, of the language you’re using. The figure 
“BASIC Gas Mileage” shows what our gas mileage problem kx)ks like in BASIC, a 
popular iTeginner’s language. 

Just as human languages have standard parts of sjTeech — nouns, verbs, 
adjectives, and so on — computer languages jTrovide different categories of 
keywords for controlling the comc>uter and processing information (see the table 
“Ke^W'Ord Categories”). The keywords themselves, their exact sjielling, and the 
w'ays they’re combined are three factors that make each language different. The 
figure “Tliree Ways to Count” illustrates this point by showing, in three languages, 
a simple program that counts from one to ten. 

A variety of computer languages have evolved over the decades. Many even 
have their own dialects, variations in syntax that prognimmers must keep in mind 
if they program for a variety of machines. Many beginners prefer BASIC becau.se 
it’s more like English; its .syntax isn’t as rigid as that of other languages. But this 
flexibility can lead to sloj:)py programs that are difficult to read and understand. 
Programming pros u.se nx)re .sy’/7/6V///r^^ languages such as Pascal mA C Both 



Keyword Categories 

Category Purpose 


Example 


assignment 


assigns a value to a variable 


NewYearsDay = "January 1" 


conditional 


tests for conditions and responds accordingly 


IF cold THEN 
wear overcoat 
ELSE 

wear T-shirt 


input/output 


gets entries and displays results 


INPUT "What's your sign?" 
PRINT "Buzz off, creep." 


logical 


tests relationship between two or more entities 


IF lunchtime AND hungry 
THEN eat 


looping 


performs a task until a certain condition is met 


WHILE plate contains food 
take a bite 


relational 


tests relationship between two entities 


IF myPay < yourPay THEN 



me = "jealous" 
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Three Ways to Count 
This is one program — it counts 
from one to ten in three 
languages: BASIC Itoph C 
(middleK and Pascal (bottom). 

Note the differences in the 
keywords themselves, in their 
spelling, and in how they're 
arranged. The more rigidly 
structured C and Pascal require 
certain statements at the 
beginning of the program to set 
aside memory and control the 
compiler. This program also 
illustrates the concept of looping, 
executing a given set of 
statements repeatedly. The 
statements within the loop are 
indented to set them off from the 
rest of the program. 



FOR count = 1 TO 10 

PRINT "This Is number " ; count 
NEXT count 



include <stdio.h> 

mainO 

{ 

int count; 

for (count = 1; count < 11 ; count++ ) { 
pr intfC’Th is is number S5d\n", count); 
) 

) 



program CountToTen; 

Yar 

count: integer; 

begin 

count := 0; 

for count := 1 to 10 do 
witelnCThis is number’, count); 
end. 



recluirc more rigid syntax than B.‘\S1C, but they are better suited to creating 
legible, well-organizetl programs, lliat’s important, Ix^cause the joerson who 
modifies a program a ycnir after it s written may not Ix" the same [xrson who 
wrote it. 




Another difference hetw'een languages is the amount of programming required 
to perform ceiiain tasks. languages like Pascal and B/XSIC look most 

like human languages and let you jxrfonn complex tasks — such as reading 
something from a disk file — with relatively few lines of code. To the uninitiated, 
/(9//*-/6V'cV languages such as assembly l(K)k like gibberish. More to the point, they 
recjuire an intimate knowledge of the Mac’s memors' and microprtxessor, and 
often require dozens of lines of code to |xrform even simple tasks. Some 
languages, such as C, stniddle the fence between high-le\^el and low-level. With C, 
you’re not intimately involved with the Mac’s memoiy and microprocessor, hut 
you’re veiy close friends. 

VCliy use low-level languages if doing so means more work? Because the 
programs they crejite generally run faster than those created by high-level 
languages, and they t>ften require less memoiy. 
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The Programming Process 

The process begins with brainstomiing, which might involve drawing a 
flowchart, a graphic iTiueprint that illustrates the components of the program and 
how it will work (see the figure “Follow the Flowchart”). 

After brainstorming, youre ready to write your prognuii’s instructions — its 
soio'ce code — using a text editor. Tliese cousins to word prcx:essors provide 
specialized features designed for programming. For example, programmer indent 
certain program lines to indic'ate their relationship to the lines around them (see 
the figure “Three \Va>^ to Count”). Lines nestled within a loop, a ixmion of a 

program whose 
instructions repe^at a 
cenain number of 
timers, are indented 
to allow' someone 
reading the program 
to quickly identify 
them as instructions 
that repeat. Text 
editor provide 
formatting features 
that make these 
indents easier to 
create and adjust. 
The text editors built 
into produces such 
as Symantec’s Think 
Pascal and Microsoft 
QuickBASIC 
automatically indent 
lines and format 
keywords in 
lx:ildface so they 
stand out. 

After you’ve 
typed your source 
code, you’ll be eager 
to test your program 
to see if it works. Here’s w'here you’ll encounter the most significant difference 
between programming packages: whether they use an intefpreter ox a cowpi/er 
to translate your program into the instructions the Mac’s microprocessor needs. 
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An interprcttM* translates source ctxle on the fly — one line, or statement, 
at a time — as a program mns. To use your pmgram, you must start tlie 
interpreter, open the program, and then tell the interpreter to run the 
program. 

A compiler translates the source code into machine code — the internal 
language used by the Mac's micropnxessor. From there, a com|X)nent called 
a linker processes the machine code to create an application JHe. 

A compiler’s strength is its ability to create a complete application that you 
(or anyone) am start from the Finder — something an interpreter c:in’l do. In 
addition to producing stand-alone applications, most compilers cjin also 
pixKluce desk accessories (whose internal smjctures differ from appliaition 
files’) and other types of program ctxle, such as Hy(xrCard external com- 
mands (XCMDs) and e.xtemal functions (XFCNs). And compilal programs 
generally mn faster than inteipreted ones, since that on-the-fly translation 
process isn’t needed. 

Another drawback of inteq^reters is that anyone who wants to run an 
inteipreted program will also need a copy of the interpreter. But interj:)reters 
have their strengths as well. Because they translate and run a program one 
statement at a time, you can make changes in a program listing (the source 
code that compri.ses the program) and then immetliately run the program to 
see the results. Compileh; generally don’t offer this start-and-siop program- 
ming convenience, although some, such as Tliink C and Tliink Pascal, come 
close. 



Call the Exterminator 

Few programs run perfectly the first time. It is more likely that your 
program will contain some errors, known as hugs. Perhaps you will omit a 
ke^'W'ord or forget to type a symbol. With low-level languages, bugs can result 
if you handle the Macintosh’s prexessor or memor\' carelessly (such i\s 
changing or moving information vital to the Mac’s o|xration). These are only a 
few of the types of bugs that ann surface; you might also create a program that 
performs calculations incorrectly (bad new^s if you are writing accounting 
software) or whose steps simply aren’t in the projxr sequence. 

Most programming products provide debugging foitures to help you aitch 
bugs. Some prtxlucts offer soincedeivl debuggers, which let you run your 
program one line at a time (see the figure “Stepping through Softw'are”). 

A more advanced level of debugging involves watching how' each machine- 
language instnjction affecLs memory and the Mac’s microprocessor. Think 
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Stepping through 
Software 

A source-level debugger lets 
you run your program one 
step at a time and watch the 
results of each instruction. In 
Think Pascal, a pointing finger 
denotes the line that v/ill 
execute next. If a syntax error 
is found, the pointing finger 
turns into a "thumbs down" 
icon and a dialog box appears 
describing the nature of the 
error. The Pascal code in this 
window is part of an 
application's main event loop. 



^ ^ File Edit Search Project I 



Debug lilindouis 



Semicolon (;) or END eupected after the preuious statement. 



~D«gin 

SetGrovZon*(@»MyCrovZon«) ; 

OpenVindow(*CHpboird’, Null, 0, ClipBdWindow, ClipBdRect, vClipBd); 
OpenFiWCFALSE) 

repeat 

UpdateCHpBdCFALSO; 

Sysi«mT45k; 

HandleCursor ; 

if OetNexlEventCEveryEveM, Evrnt) then 
case Event. vhat of 
MouseOown ; 

HandleMouse, 

KeyDovn, AutoKey : 

HandleKey ; 

ActivateEvt : 

Handle Activate; 

UpdateEvt ; 

HandleUpdate; 

otherwise 

end 

until Done: 






■i !' 






•i, ii 






Pascal is one product that offers this machine-lei'el debugging. Many ad- 
vanced programmei>i also swear by separate debuggers such as ICOM 
Simulations’ TMON, Jasik Designs’ The Debugger, or Apple’s MacsBug. 
Generally, only advanced pa)grammers who are writing complex programs 
need to descend to this nitty-gritty debugging level. 

Programming the Macintosh Way 

Programming on the Macintosh differs from programming on most other 
computers. With most computers, a programmer must spend a lot of time 
designing the program’s user inteiface — the way it interacts with the users. 
Programs for the Mac use standard user-interface elements — pull-down 
menus, dialog boxes, windows, and so on. 

Wtien programming the Mac, you don’t have to design user interface 
elements, hut you do ha\^ to know how to eremite and use the elements the 
Mac provides. That means becoming kimiliar with the Mac’s Jbof/xx\\ a library 
of small, specialized snippets of softw'are, often called wiitirws. 

The Mac’s Toollx)x routines are stored in the Mac’s read-only memon^ 
(ROM) chips and in the System file, and are grouped into c'^itegories called 
)7wmi^ers. The Menu Manager, for example, contains routines that create, 
manipulate, and dispose of menus, while the Dialog Manager creates, manipu- 
lates, and disposes of dialog lx)xes and alert messages. Mac programmers use 
the To(Mlx)x routines to create windows, menus, dialog boxes, and other user- 
interface elemenLs. 
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/Vnother concept that often trips up buckling Mac programmers is the fact 
that Mac programs are emit driven, A Mac program doesn’t say to a user, 
“These are the things you’re alkm'ccl to do now. Don’t tiy to do anything else.” 
Instead, it says, “I’m ready for whatever you might do. Go aliead, move my 
mouse. Click its button. Press a key. I can handle it.” A Macintosh program is 
always ready to res|X)nd to anything. 

Btii this flexible opeiating style means more work for programmers, and if 
you’re used to programming other machines, it means rethinking some basic 
concepts of program design. A Mac (program sjKmcls most of its time in an 
event loop, essentially mnning in circles, waiting for something to happen. 
When an event occui’s, the pn)gram must detemiine what kind of event it is — 
a nionse-doivn event, a keyboard event, or another t)pe of event — and then 
respond appropriately. 

Yet another unit|ue Mac programming concept is that of ivsonrces. In Mac 
programs, elements such as menus, di:ilog boxes, and text messages are stored 
separ.itely from the program code, and they’re called into use as needed by 



A Beginning Programmer's Toolkit 



So you want to learn to program. The first thing 
you'll have to do is choose a language. Start with 
Pascal, not because it's the best or easiest to learn, but 
because Apple's official technical manuals for the 
Toolbox — the /ns/de Macintosh series from 
Addison-Wesley Publishing Company (1985-1991) — 
use Pascal In their examples and Instructions. If you 
end up programming in a different language, your 
familiarity with Pascal won't be wasted. 

A great way to learn Pascal is to use Just Enough 
Pascal, a disk-and-book tutorial that you use with Think 
Pascal. In Just Enough Pascal, you build a Mac program 
step by step, pasting in new sections of code as you 
learn what they do. It's an excellent way to learn Pascal 
and to learn how to use Think Pascal. 

You might also try a code-generating program such 
as Smethers/Barnes' Prototyper or Bowers 
Development's AppMaker. These programs let you click 
and drag to create menus, dialog boxes, and other 
user-interface elements. Choose a command, and the 
program generates the Pascal or C source code that 



you'd otherwise have to type yourself. Both Prototyper 
and AppMaker can generate code for Think C and 
Pascal, and for the C and Pascal compilers that run 
under Apple's Macintosh Programming Workshop 
(MPW|, a heavy-duty programming environment that 
Apple and many large software firms use. 

If pecking out programming statements seems too 
daunting, consider starting out with a product such as 
Mainstay's V.I.P. or Maxem's Cause. With V.I.P. (short 
for visual interactive programming), you program by 
drawing a flowchart — interconnecting icons represent- 
ing keywords and program functions. You can create a 
stand-alone V.I.P. application by using Translator to 
Think C, Mainstay's code-generation utility that turn 
V.I.P. programs into C code. With Cause, you create 
programs by drawing the windows and reports used 
for entering and viewing data and then specifying 
how they interact. Neither VIP nor Cause has what it 
takes to create and maintain a major-league program 
like Microsoft Word or MacDraw, but either is up to 
handling small programming tasks. And both are great 
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ihc Mac’s Resource Manager. This separation of code and resources allows 
programmei-s to create foreign-language versions of their software by editing 
the appropriate resources, without changing the code. For exiimple, you 
might edit the menu resource to list choices in Spanish or French without 
liaving to change the ccKle that tells the Mac when to display that menu. 
Indeed, resources are so e<isy to alter that even nonprogrammers c'an edit 
iliem using Apple’s ResEdit resource-editing utility, available through user 
groups and communications seivices. You can also get ResEdit from the Apple 
Programmer’s and Developer’s Association (APDA). 

As you leiirn to pn)gram the Mac, prepare to be frustrated. Grappling witli 
T(x)llx)x concepts, e\^*nt kxips, and resources can be taxing for those unfamil- 
iar with the peculiarities of Macintosh programming. Fortunately, you don’t 
have to start from sc|uare one. You can take advantage of the many sources of 
help available (see “A Ik.*ginning Programmer’s Tcx)lkit”). And don’t tr>' to do 
t(X) much too soon. You wouldn’t tr\' to write a novel in a language you had 
just learned to speak; similarly, you shouldn’t make your first programming 
project a complex one. Start small and master one concept at a time. 

But first, turn the page before this chapter self-destructs. And good luck. 




ways to hone your stepwise programming skills with- 
out doing a lot of typing. 

And you'll need reading material. Volumes I 
through VI of Inside Macintosh are the standard 
reference bibles for the Mac's Toolbox. Apple's Tech 
Notes series are invaluable supplements to Inside 
Macintosh; they're available from the Apple 
Programmer's and Devel-opeKs Association (800/ 
282-2732). If you're new to Pascal, Oh! Pascal! by 
Doug Cooper and Michael Clancy (W.W. Norton, 

1985) is an excellent introduction to the language. 

If you're familiar with Pascal or another language but 
you're new to Mac programming, Stephen Chernicoff's 
four-volume set, Macintosh Revealed (Howard Sams, 
volumes 1-2, 1987; volume 3, 1989; volume 4, 1990), 
will get you up to speed. Scott KnasteKs How to Write 
Macintosh Software (Howard Sams, 1988) and his 
Macintosh Programming Secrets (Addison-Wesley, 
1988) will help, too. A first-rate guide to learning Think 
C is Macintosh Programming Primer by Dave Mark and 



Cartwright Reed (Addison-Wesley, 1989; a second 
volume was published in 1990). An excellent Pascal 
version of the Mark and Reed book is available from 
Addison-Wesley. Addison-Wesley's Macintosh Inside 
Out series contains several excellent Mac program- 
ming books. And Apple's own Programmer's 
Introduction to the Macintosh is a superb primer for 
programmers who are new to the Mac. 

Another excellent source of help and guidance Is 
America Online or CompuServe. CompuServe's 
APPDEV and MACPRO forums contain source code for 
hundreds of programs that you can take apart and 
modify, as does America Online's MacDeveloper 
forum, which also has online "classes" in Pascal and C. 
Symantec also has a CompuServe forum for Think C 
and Pascal users (type GO THINK at any ! prompt). 
Also consider a subscription to MacTutor (P.O. Box 
400, Placentia, CA 92670), a monthly Mac program- 
ming journal that covers all popular languages. ESI 
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Summary: 

✓ Programming involves thinking about a problem, devising a list of steps for solving the problem, 
then supplying those steps to the computer in a form it understands. 



✓ You can't program the Mac in English, but you can use a programming language, which uses 
English-like words called keywords to represent instructions and other functions. 

✓ Many beginning programmers prefer learning with a beginner's language such as BASIC, while 
professionals use more structured languages such as Pascal and C. 

✓ The three processes involved in creating a program include brainstorming, writing the instructions, and 
testing the program. 

✓ Errors contained in a program are known as bugs, and can be caught using a programming 
product's debugging features. 

✓ Programming on the Macintosh differs from programming on other computers in that the 
programmer need not design a user interface — the Mac already has one. Mac programs are also 
considered to be event driven (always ready to respond to any action) unlike programs on other 
computers, which pften restrict your available options. 
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Chapter 34 

Upgrading 





In This Chapter: 

✓ Assessing your hardware upgrade options. 

✓ The upgrade limitations of the various Mac models. 

✓ Upgrade strategies for discontinued Macs. 

✓ Upgrade strategies for current Macs. 

✓ Buying an upgrade versus buying a new computer. 

✓ A list of some upgrade vendors and representative products. 




B uying into the Mac world is like boarding a moving train. You stand 

alongside the tracks, waiting until the right model comes along, then you 
time your leap and hold on as money flutters from your pockets. Wliew — 
you made it. 

But where are you heading? Toward a dead-end spur? Is a new' model going to 
pass as you settle into your sejit? And if this train can’t take you to your destination, 
will you be able to transfer to one that can? 

Every' Mac ow'ner has faced worries like these at one time or another — most 
likely in 1990, when Apple turned into Grand Central Stadon and released four 
new' Macs while discontinuing another four. *And Apple’s System 7.0 software 
further complicates matters. >X'lll your upgrade be compatible with all of System 
7.0’s features? Should you sell your oltl machine and buy a new one? 

'Hiese aren’t easy questions to answer, but one thing is certain: an old Miic may 
not be the newest or fastest train on the tracks, but it can still take many people 
where they w'ant to go. (And it sure beats w'alking.) But more to the point, you can 
upgrade an old Mac to give it most, if not all, of the features in Apple’s current 
oflerings. And if you do have one of the newest Macs, hiircKvare upgrades can 
make a gcxxl thing even better. In this chapter. I’ll oudine the most common 
upgrade options available f(3r old and new Macs, with the gcral of helping you map 
out an upgrade path that makes the most of y(xir Mac and your money. 
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Assessing Your Hardware Options 

Before you can devise an upgrade strategy, it helps to know what your options 
are. Hardware upgrades fall into two braad categories: ones that make your Mac 
faster, and ones that add nevv' fe^itures such as color or additional storage. The 
most common upgrades within these categories (which often overlap) include: 

❖ Mefnoty More memory helps programs mn faster and enables MultiFinder and 
System 7.0 to mn more of them at once. More memory^ also lets you create 
larger documents with programs that keep entire documents in memory 
instead of swapping l:>etw'een memory and disk. (Examples include drawing 
programs such as MacDraw II, music sequencers such as Mark of the Unicorn’s 
Performer, and most spreadsheet and integrated packages such as Micrasoft’s 
Excel and Works.) Memory^ prices have plummeted in recent years; at this 
writing, several mail-order retailers offer 4MB upgrades for a few hundred 
dollars, and some include an installation \4deo and technical support. A 4MB 
upgrade consists of four 1MB single in-line memory^ modules, or SIMMs — 
small, plug-in boards, each containing eight memory' chips (see the table 
“Memory' Details”). 

❖ Harddisks With iLs vast storage capacity^ and swift speed, a hard disk is the 
most important upgrade you can buy. With one, your Mac will start programs 
and open documents ftir more ciuickly, and you’ll be able to keep all your files 
in one place instead of swapping and waiting for slow' floppy disks. Hard disks 
are cheap, too, with external units starting at less than $300. If you don’t 
already have one, get one — then back it up often. 

❖ Accelerator boat ds and CPU upgrades These silicon brain transplants replace 
your Mac’s central processing unit (CPU) with a faster, flashier one. Accelera- 
tors for the Mac Plus, SE, and Classic usually replace those machines’ 68000 
CPU with a 68020 or 68030 — the CPUs that drive Apple’s Mac LC and II series, 
respectively. (The original Mac II used a 68020 CPU.) Accelerators for the Mac 
II family replace the CPU with one that runs at a faster clock rate, and therefore 
allows your Mac to do more in less time. Wliat’s the difference betw'een an 
accelerator and a CPU upgrade? Accelerator lx)ards often include sockeLs for 
memory; memory installed there can run faster than memory installed on your 
Mac’s logic board. CPU upgrades, on the other hand, simply replace the CPU, 
and thus, don’t pro\ide the same degree of performance enhancement. Costs 
range from several hundred dollars for an SE or Plus CPU upgrade to several 
thousand for a Il-family accelerator. 

❖ Lc^lc board upgrades This upgrade involves an Apple dealer replacing your 
machine’s logic board with a different one. Logic board upgrades are restricted 
to models that have cousins in the same Ixusic case — you can upgrade a 128K 
and 512K Mac to a Plus; an SE to an SE60; a Ilex to a Ilci; and a II and IIx to a 




Chapter Thirty-Four: Upgrading 



U6c (see the table “Tlie Official Upgrade Path”). Logic board upgrades generally 
cost more than accelerators, but they have a significant adv'aniage: .Ml logic 
board upgrades either include or require the purchase of new read-only 
memory' (ROM) chips, which contain .some of the Mac’s fundamental sy^stem 
soft\\'are. When the ROM upgrade is sold separately from the logic board 



Memory Details 






Model 


Total Memot7 Configuration 


Comments 


Classic 


1MB 


logic board memory 


1 50ns or faster chips required 




2MB 


as above plus 1MB Memory Expansion 
Card with SIMM sockets empty 






2.5MB 


as above except 2 256K SIMMs 






4MB 


as above except 2 1MB SIMMs 




Plus. SE 


1MB 


4 256KSIMMS 


1 50ns or faster chips required 




2MB 


2 1MB SIMMs 






2.5MB 


2 256K, 2 1MB SIMMs 






4MB 


4 1MB SIMMs 




LC 


2MB 


logic board memory; SIMM Bank B empty 


1 00ns or faster chips required 




4MB 


as above except 4 1MB SIMMs in Bank B 




II. Hx. Ilex. 


1MB 


4 256K SIMMs in Bank A; Bank B empty 


1 20ns or faster chips required 


Ilci. SE/30 


2MB 


as above except 4 256K SIMMs in Bank B 


(80ns for Ilci); for best 
performance from Ilci, put 




4MB 


4 1MB SIMMs in Bank A; Bank B empty 


larger-capacity SIMMs in Bank B 




5MB 


as above except 4 256K SIMMs in Bank B 






SMB 


4 1MB SIMMs in Bank A and in Bank B 




llfx 


4MB 


4 1MB SIMMs in Bank A; Bank B empty 


80ns or faster chips required; 
special SIMMs required; 




SMB 


as above except 4 1MB SIMMs in Bank B 


minimum SIMM size: 1MB 


llsi 


1MB 


logic board memory 


100ns or faster chips required 




2MB 


as above plus 4 256K SIMMs 






5MB 


as above except 4 1MB SIMMs 




Portable 


1MB 


logic board memory 


1 00ns or faster, low-power chips 
required 




2MB 


as above plus 1MB Memory Expansion Kit 
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upgrade, the ROM upgrade sometimes also includes a SuperDrive floppy disk 
drive. A Sui^erDrive, also called the FDHD (short for floppy disk, high density) 
can use high-capacity, 1.4MB floppy disks in addition to the 800K disks used by 
most earlier Macs. Tlius, your Mac not only gets faster, it gets new features. Tlie 
SE-to-SIiV30 upgrade, for example, gives you Color QuickDraw, which opens 
the doors to color video boards. The logic lx)ard upgrade will serve you with 
System 7.0, too (see the sidebar “System 7.0 and Upgrades”). Some people 
have whined about Apple’s upgrade being pricey, but the fact is, no major 
manufacturer in the IBM PC world provides similar upgrade options. 

❖ Vuleo hoards Their circuitry' works along with display monitors to create the 
Mac’s screen image. Mast Macs include video circuitry' on their logic boards, 
but can also accept plug-in video boards that control color or lar^e-screen 
monitors or add other display talents, including the ability to attach the Mac to 
\ideocassette recorders (see Chapters 17 and 18). 




The Official Upgrade Path 



Upgrade 


Cost 


What You Get 


For Pre-Plus Macs 


Macintosh Plus Disk Drive Kit 


$299 


800K internal floppy drive, 
128KR0MS 


Macintosh Plus Logic Board Kit 


$599 for512K Macs; $799 for 
128K Macs (also requires disk 
drive kit above) 


Mac Plus 


For Macintosh SEs 


Macintosh SE FDHD Upgrade Kit 


$449 


1.4MB internal high-density floppy 
disk drive, new ROMs 


Macintosh SE/30 Logic Board 
Upgrade 


$1699 


Mac SE/30 


For Macintosh II 


Macintosh II FDHD Upgrade Kit 


$449 


1 .4MB internal high-density floppy 
disk drive, new ROMs 


For Macintosh II and llx 


Macintosh llfx Logic Board Upgrade 


$2999 (requires new memory) 


Mac llfx 


For Macintosh Ilex 


Macintosh ilci Logic Board Upgrade 


$2399 


Mac Ilci 




Chapter Thirty-Four: Upgrading 445 




❖ Copwcessors These S|:)ecializecl microprocess(3rs work along with the Mac’s 
CPU, lightening its load Math coprocessors speed up c'alculatioas in spread- 
sheets and odier number-crunching programs. Math chips are often built into 
or offered for accelerator boards, and are a\^ilal^le on plug-in expansion cards 
for the Mac LC and Ilsi. (Other Mac Its and the SE/30 include math chips; the 
LC can accept one \ia its expansion slot.) Graphics coprocessors, also called 
graphics accelerators, are generally used with or included on tnw color, 0x24- 
bit, video cards, which enable Macs to display images with photographic 
realism, but must move megabytes of data to do it. Without a graphics 
accelerator, true color can require true patience. Graphics accelerators, 
currently av^lable for the Mac II series only, aren’t cheap, with Apple’s Display 
Card 8*24GC costing $1999. 

❖ Soumhecordmg hardware The Mac LC and Ilsi contain sound-recording 
circuitry that, with appropriate softvv^are, lets you “attach” recorded comments 
to documents and send voice mail messages to other Macs on a network. As we 
saw in Chapter 32, you can add sound-recording features to other Macs using 
external hardware such jis Farallon’s xMacRecorders, which retail for $149 to 
$249, depending on the model. Other low-cost recording hardware includes 
Articulate Systems’ Voice Link and Premier Technology’s $59.95 MacMic. 

❖ Cad:re memory boards These special-purpose memory' boards boost a Mac’s 
ovenill performance 15 to 30 percent by storing the most recendy used 
instructions and data in a small amount (usually 32K) of high-speed memoiy' 




System 7.0 and Upgrades 

Where hardware upgrades and System 7.0 are 
concerned, one area is of special concern: virtual 
memory, a feature that lets the Mac treat part of a hard 
disk as memory. In the past, it was believed that all you 
needed to use System 7.0's virtual memory feature was 
a Mac containing a 68030 processor or a 68020 
combined with a paged memory-management unit 
(PMMU) chip. Not so. System 7.0's virtual memory 
software relies on certain ROM routines that aren't 
present in Pluses or SEs. Thus, the virtual memory 
feature works only with Macs designed around the 
68030 processor, or with original Mac lls equipped with 
the optional PMMU chip. 



To work around this problem, many accelerator 
boards will (or already do) include Connectix Corpora- 
tions' Virtual utility software, which implements virtual 
memory with today's system software, and which will 
be updated to be compatible with System 7.0. What 
does this mean for accelerator shoppers? If you want 
virtual memory in your 68030-accelerated Plus or SE, 
be sure a 68030 accelerator includes or is compatible 
with the Virtual utility before you buy. And if you want 
virtual memory without having to use a third-party 
utility, buy an Apple 68030 logic board upgrade or a 
new machine instead of an accelerator. ESI 




446 Section Three: Expanding the Mac 




that the pmccssor can access faster than main memor\'. For a few hundred 
dollars, you cim add a cache memory' board to the original Mac II as well as to 
the Ilci, which contains a slot designed specifically for one. Cache memoiy is 
built into the Mac llfx and many accelerator boards for the SE. 




Assessing Your Slot Options 

Before you stail musing over which upgrades to buy, it’s important to know 
that some Macs are less receptive to upgrades than others (see the sidebar 
“Surveying the Slots”), llie Classic, Plus, and earlier machines are especially 
resistant to improvement. They’re sealed boxes, with no expansion slots for 
accepting plug-in boards such as video lx)ards, accelerators, and high-speed 
networking boards. To work around this, upgrade developed generally use the 
Killy cup, a clip that straddles the machine’s processor and thus taps into die 
signals that would otherwise lie providcxl by an expansion slot (for background on 
the benefits of expansion slots, see the sidebar ‘This Bus is Never Late”). 



Surveying the Slots 

The SE, SE/30, llsi, and LC each contain one expan- 
sion slot. The Mac II and llx each contain six, while the 
llfx contains seven. The Ilex has three slots and the Ilci 
has four. 

But all slots are not created equal. The SE's slot is 
much less sophisticated than those of its successors, 
although it’s adequate for accelerator boards and large- 
screen video cards. 

The SE/30, llsi, and llfx each provide one 030 Direct 
Slot, which allows access to all of the control, address, 
and data signals of the 68030 processor that these 
machines use. In theory, you can use any board designed 
for an 030 Direct Slot in any of these three machines. In 
practice, physical and electrical compatibility problems 
can surface. For example, the llsl's case is too short to 
vertically accommodate a card designed for the SE/30, 
where a card lies horizontally, parallel to the logic board. 



Apple's 030 Direct Slot Adaptor Card contains its own slot 
Into which you plug your 030 expansion card. Because the 
adaptor card is positioned at a right angle to the logic 
board, the 030 card you plug into it ends up being parallel 
to the logic board, and thus, fits within the llsi's case. The 
030 Direct Slot Adaptor Card also contains a 68882 math 
coprocessor chip. 

The primary means of expansion in the Mac II family 
are NuBus slots, named for a standard that was 
developed at the Massachusetts Institute of Technology 
and refined in 1985 by a standards committee compris- 
ing representatives from MfT, AT6T, Texas Instruments, 
Apple, and others. The NuBus standard specifies 
everything from how expansion boards access the 
internal bus to such physical details as the distance 
between the slot's pins. 

To use a NuBus board with the Mac llsi, you need an 
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This clifKTn technique works, but it’s not without potential problems. One risk 
is electrical: the Plus and earlier machines lack fans and their power supplies can 
be stressed by ha\ing to provide juice for extra hardware. The other risk is 
mechanical: accelerator clips can be jastled loose or develop unreliable connec- 
tions, especially if you move your machine around. The Classic may be especially 
prone to this problem: according to several upgrade vendors I’ve talked to, the 
way in which its processor is soldered to the logic board makes it difficult to 
develop a clip that stays put. 

The Ilex, Ud, Ilsi, and LC also contain soldered rather than socketed CPU 
chips. This has hampered the accelerator board market for these machines, since 
most accelerator boards require you to remove the original CPU and plug the 
accelerator toard into its socket. The j^hysical design of these machines’ CPUs 
complicates clip-on alternatives. 

The accelerator-and-soldered-CPU issue aside, upgrading any other Mac is 
generally straightforw'ard, since all other models provide at least one slot. With the 
single-slot SE, SE/30, LC, and Ilsi, there isn’t much room to grow', so you’ll need to 
choose upgrade options carefully. Foiiunately, several SE accelerators c'an accept 
large-screen video boards via pigg>'back connectors. And as the LC and Ilsi 




adaptor such as Apple's NuBus Slot Adaptor Card. This 
card contains a 68882 math coprocessor as well as 
Apple's custom-designed set of NuBus transceiver 
chips, which allow the Ilsi to communicate with a 
NuBus card. And the card contains the standard, 96-pin 
NuBus connector into which you plug your NuBus 
board, which runs from front to back within the llsi's 
case, parallel to the logic board. A bracket inside the 
llsi's case helps support a NuBus board. 

NuBus slots overcome two of the classic drawbacks 
of slots: forcing users to fuss with small switches 
inside the case that tell the computer what hardware 
you've installed, and making it harder for software 
developers to write software that runs on different 
system configurations. 



Every NuBus board contains a configuration ROM — 
a read-only memory chip that identifies the board and 
describes its capabilities. When you switch on a Mac II, 
its Slot Manager consults each board's configuration 
ROM and then sets up your system accordingly. Thus, 
installation is usually a plug-and-play proposition. 

Apple tackled the software compatibility problem by 
designing the Mac's system software to act as an 
intermediary between programs and your hardware. 
Properly written Mac programs avoid accessing 
hardware directly; instead, they use Macintosh Toolbox 
routines, which access the hardware. So as long as 
software developers follow Apple's guidelines, their 
programs will run on any Mac, regardless of the boards 
it contains. ESI 
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become increasingly (X)pular, we’ll pmbably see more multifinwiion cards that 
cram several u(Tgracles onto one lx)aal. 



Strategies for Discontinued Macs 

Let’s look at some sjTecific upgrade strategies, starting with discontinued Macs. 
See the table “Wliere to Buy Upgrades" for a partial list of upgrade vendors and 
representative products. 

128K, 512K, aiui 512K Enliaiiced You am upgrade a 512K Mac to a 512K 
Enhanced by buying Apple’s BOOK Disk Drive Kit, which also itrludes the 128K 
Mac Plus ROM chips. But the 512KE lacks the SCSI circuitiy needed for fast hard 
disks and it lacks suiricient memoiy to run most of today’s prognims. For that 
reason, it’s tetter to go all the way and buy both the disk drive kit and die 
Macintosh Plus Ix)gic Bt)ard Upgratle to get a full-fledged Mac Plus. If wu have a 
128K or 512K Mac, you can also assemble the ecjuivalent of a Plus by using Apple’s 
Mac Plus ROM chips along with third-party SCSI and memor>' hardware from firms 
such as Computer Care, Dove Computer Coiy)oniiion, and Newbridge 



This Bus is Never Late 

To understand the benefits of slots, you need to 
understand the bus — an internal freeway that carries 
data between the Mac's memory, its microprocessor, 
and a variety of support chips. 

All Macs contain two primary buses: the address 
bus, which carries signals from the microprocessor that 
specify where in memory data is to be stored or 
retrieved, and the data bus, which carries the data 
itself. With only a few exceptions, all the data that 
moves within the Mac does so on its data bus. Thus, 
the speed of the bus is one of the many factors that 
determines a Mac's overall performance. 

When you consider the significant role it plays, the 
advantages of tapping into the bus become clear. With 
direct access to the microprocessor, to memory, and to 
many of the timing and control signals inside the 



Mac, a device connected to the bus becomes an 
integral part of the Mac. Accelerator boards are able 
to supplement or even supplant the Mac's micropro- 
cessor with their own. 

Another advantage is speed. A device connected 
directly to the bus can transfer data and communicate 
with memory far faster than it could using one of the 
Mac's external connectors. In an SE, for example, the 
SCSI port transfers data at about 656,000 bytes per 
second; a card in the SE's expansion slot, however can 
access memory at over 3 million bytes per second. Yes, 
there's always a benefit to eliminating the middleman. 

If the bus is a freeway, then a slot is a set of on and 
off ramps, ready to accommodate high-performance 
add-ons without clips, voided warranties, or fried 
power supplies. EQ 
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Microsystems. But act now or forever hold your [Device, bec'ause aimor has it the 
128K ROMs and Apple’s upgrades may not be available for long. (Some upgrade 
finns are reporting ROM scarcities now.) Given this, the low price of the new' 
Macs, and the fact that the Plus itself has l)een discontinued, it may make more 
sense just to buy a new' Mac. 



Where to Buy Upgrades 




Company 


Phone 


Products 


Aox 


617/890-4402 


DoubleTime-1 6 accelerator for SE 


Apple Computer 


408/996-1010 


logic board, floppy disk drive upgrades 


Aura Systems 


619/438-7730 


ScuzzyGraph series drives monitors via SCSI 


Computer Care 


800/950-2273 


memory, video upgrades for 128K, 512K, 512K Enhanced, 
Plus, SE, Classic 


Computer System Associates 


619/566-3911 


FasTrack accelerator for SE 


DayStar Digital 


404/967-2077, 

800/962-2077 


accelerators and cache boards for II series 


Dove Computer 


919/763-7918, 

800/622-7627 


accelerators and CPU upgrades for most Macs; SCSI and 
memory upgrades for pre-Plus Macs 


Lapis Technologies 


415/748-1600 


video upgrades for most Macs, including Classic 


Mac Doctor Electronics 


415/964-2131 


Brainstorm series of memory upgrades for 128K, 51 2K Macs 


Mobius Technologies 


415/654-0556 


030 Display System adds 68030 CPU and large-screen video 
circuitry to SE 


Newbridge Microsystems 


613/592-5080 


accelerators, memory, and CPU upgrades for most Macs, 
including 128K and 512K; graphics accelerator for II series 


Novy Systems 


904/427-2358 


Mac20MX accelerator for 512K Enhanced, Plus, SE 


Orchid Technology 


415/683-0300 


MacSprint II cache board for original Mac II 


PSI Integration 


408/559-8544 


cache board, 030 slot adaptor for llsi 


Radius 


408/434-1010 


accelerators for Plus, SE; video upgrades for most models 


Second Wave 


512/343-9661 


expansion chassis for most Macs 


Siclone Sales b Engineering 


408/263-8207, 

800/727-8207 


accelerators for Mac II, llx, SE; memory upgrades for 
Portable 


Sigma Designs 


415/770-0100 


Bullet 3040 accelerator for Mac llci and llsi 


SuperMac Technology 


408/245-2202 


SpeedCard accelerator for SE 


Total Systems 


503/345-7395, 

800/874-2288 


accelerators for 128K, 51 2K, Plus, SE 
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Given the poor track record of Plus and pre-Plus power supplies, if you do opt 
for an upgrade, consider beefing up your machine’s power supply using the $80 
Power Up kit from Total Systems Integration (YSl), which replaces the supply’s 
most failure-prone pans. You c'an either have your dealer install the kit or send 
your power supply hoard to TSI for installation ($148 including the kit). 

Plus If you’ve outgrown the Plus, your best option is to sell it or supplement it 
with a new machine. Accelerators and large-screen adapters are available, but the 
Plus’s weak power supply and lack of a fan make these upgrades somewhat risk)'. 
If you’re determined, note the (:K)wer supply commenLs above. 

SE There’s a brighter future for this recently canned Apple, whose expansion 
slot am reliably accept accelerator boards and laige-screen monochrome monitor 
adapters (sorry', no color). Apple’s SE60 Logic Board Upgrade is even more 
appealing, providing Color QuickDraw, a more up-to-date expansion slot, and 
support for virtual memory' under System 7.0. Keep in mind, though, tliat any SE 
expansion boiird you may already have (such as an accelerator or large-screen 
video board) won’t work in an SE/30’s slot. 



ncx Tills w'orkhoise Mac II can last for years, thanks to three NuBus expan- 
sion slots and a large selection of boards to fill them. However, M but the very' first 
Ilex machines contain soldered rather than socketed CPU chips, and as mentioned 
earlier, that means problems for accelerator boards. DayStar Digital is the only 
firm olTeiing Ilex accelerators, and you neal to send in your machine’s logic board 
to have a CPU socket installed. (If you can’t liear the down time, some Dav'Star 
dealers will swap logic boards for an extra charge.) A better upgrade alternative 
may be Apple’s Ilci logic Ixiard, which gives you faster performance, a slot for a 
crache memory' card, and new' ROMs that support more than 8MB of memory' 
under Sy'stem 7.0. 




n, nx With six NuBus slots, these big Macs may have the brightest friture of 
all. Accelerators such as those from DayStar Digital and Siclone Sales and Engi- 
neering provide 68030s mnning at clock rates of 33MHz to 50MHz, yielding 
perfomiance that rivals the top-of-the-line Mac Il6c. Speaking of w'hich, Apple’s ll6c 
logic board upgrade retails for just S2999 plus memory' — a deal so good it’s 
created a hot market for used ILs and IIxs and helped push dow'n prices for II and 
IIx accelerator boards. A much less-expensive but still valuable upgrade for the 
original Mac II is a PMMU chip, while allows the II to take adv'antage of Sy'stem 
7.0’s virtual memorv' faiture. 



Strategies for Current Macs 

Just because a Mac is still being manufactured doesn’t mean there isn’t room 
for improvement. 
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Classic As mentioned earlier, the Classic uses a soldered rather than socketed 

'h-., 

CPU chip that promises to make life dilTicult for accelerator developers. Still, Dove ' ' 
Computer olfers a 68030 upgrade, and others will probably follow suit. Uu>»e- 
screen video adaptors are also available. Given the challenges the Classic presents 
to CPU clip manufacturers, it might be prudent to wait a while before buying a 
product that clips on to the Classic’s CPU to make sure the wrinkles have been 
ironed out. 

SE/30 It’s a good thing this Mac is re.isonably fast, Ix^cause no accelerator 
lx)aals are available for the current model. (Dove’s Mamllion 030 Accelerator is 
available for early SE/30s, whose CPUs were socketed.) Uirge-screen and color 
video boards are available, however. 

LC At this wTiting, no accelerators had been announced for the fledgling LC, 
although Dynamac had announced its $99 LCDevice card, which contains sockets 
for a 68030 CPU and a 68882 math coprocessor chip. Dove has a similar card on 
the drawing board. DaySlar Digital plans to develoj:) an accelerator, but repre.sen> 
tatives told me the machine’s small power supply presenLs a considerable design 
challenge — it supplies only 4 watts to expansion lx)ards, versus 15 in the Hex. 

'Hie LC’s soldered CPU complicates things, too. Video haixlware is beginning to 
proliferate for the LC. One noteworthy prcxluct is Dynamac’s LCDisplay, a liquid- 
cr\'Sial display (LCD) technology' similar to that used by nxiny portable computers. 

PSl Integration’s Bus Adapter Card lets you use SE/30 expjinsion boards and 
provides a slot for a cache memory board. Finiilly, Second Wave is developing an 
adapter that will let you use one NuBus expansion lx)ard with the LC. The adaptor 
should be available by the lime you read this. 

nsi Tlianks to its unique expansion-slot design, this littlest Mac II am 
accept either a NuBus board or a board designed for the SE/30’s 030 Direct 
Slot. NuBus compatibility means a huge selection of boards, but some, 
including Apple’s own 8*24GC graphics accelerator, draw more current than 
the Ilsi’s power supply c':m deliver. (AjTple says you can use the 8*24GC provided 
your home or office temperature d(x.\sn’t exceed 90° F.) Detemiine the |X)wer 
requirements of any NuBus board you plan to buy for the Ilsi. Also, some boards 
designed for the SE/30’s 030 Direct Slot may not work in the ILsi. WTiethcr you’re 
shopping for a NuBus or 030 Direct Slot board, it’s smart to verih’ compatibility' 
before buying a board ft>r the Ilsi. DaySlar Digiral and Dove plan to sujTport tbe 
Ilsi with accelerator and CPU upgrade boards. 

The Ilsi’s ability' to use either an 030 Direct Slot card or a NuBus card intro 
duces an important question for Ilsi owners: Wliich expansion camp do I buy 
into? Organizations with other Mac IIs will probrably want the NuBus adaptor in 
the interest of standardization. Also, there’s currently a larger selection of NuBus 
cards to choose from. But the 030 Direct Slot has the potential to provide higher 
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peifomiance for data-intensive applications such as 24-bit color and digital sound 
processing. That’s Ix^cause the 030 Direct Slot ains at 20MHz versus NuBus’ 
lOMHz. >X’1iat’s more, it’s also likely that more multifunction expansion cards \^ill 
be developed for the 030 Direct Slot, now that it’s supported by three Mac models 
(the SE/30, Ilsi, and llfx), two of which provide just one slot. In the end, you’ll 
want to do some research to cletemiine which type of board to buy when both 
camps offer pnxlucts with similar feiitures. 

Ud One of the most |X)pular and inexpensive upgrades for this fast Mac is a 
cache card. Citing reliability problems, Apple yanked its Ilci cache card from the 
market for a while, but relctised it again in February 1991. A large selection of 
thirtl-fxuty cards is available. Sigma Designs’ Bullet 3040, a card that installs in the 
Uci’s cache card slot, accelerates the lid’s perfomiance by boosting iLs CPU’s clock 
rate to 40MHz. /Vnother way to speed up the Ilci is to use a NuBus video board 
instead of the machine’s built4n video, whose design can slow down the machine, 
especially in its 16- and 256-color modes (This speed-up tip applies to the LC and 
Ilsi, too.). 

nfx Given its blazing S|3ced and exotic design, it’s not surprising that no 
accelerators are available for Apple’s top-of-the-Iine Mac. (Another problem is that 
the Motorola’s faster 68040 microprocessor generates a fair amount of heat. 
Developers creating 68040-based accelerators for the llfx will have to find a way to 
dissipate that extra warmth.) llfx memoiys storage, and video upgrades abound. 

Portable One of the most useful upgrades for the Portable is an external 
video monitor adapter. Aura System’s Scuzzy Graph attaches to the Portable’s 
SCSI port and can diive monochrome or color monitors. Generation Systems’ 
Portable Publisher installs in the Poiiable’s processor direct slot and can drive 
numerous x\pple monitors. Computer Care’s Video Mac Pac also installs in the 
processor direct slot and can drive numerous monitors designed for use with the 
IBM PC. Numerous memoiy^ upgrades are available for the Portable. 

Finally, it’s worth noting that Second Wave offers expamioti chassis for most 
Mac models. Tlie chassis are external boxes containing expansion slots and power 
supplies. The Plus and Portable chassis let you u.se SE expansion cards, while the 
Slv'30 and Il-family chassis support NuBus cards. 



Upgrade or New Machine? 

Buying the right upgrade requires pinpointing your present Mac’s 
weaknesses: Do programs take too long to start, or documents too long to open? 
You might need a Eister hard disk (or any hard disk, if you don’t have one). Once 
a (program stal^s, does it run sluggishly? Wtiat aspects of its operation are sluggish? 
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Do calculations take too long? A math coprocessor or an accelerator or logic 
hoard upgnicle might lx* In order. Do truexolor gra(Thics tx)ze onto the screen? 
You miglit need a graphics accelerator. If you answer “all of the alx)ve,” think 
alx)ut a new, faster machine. 





List hut far from lc*'ast, it;s ini|XTrtant to assess your financial options to 
determine which will cost less: upgrading an existing Mac or selling it and 
buying a new one. Before October 1990, upgrading an existing machine 
usually made better financial sense, since the only alternative w^is a consider- 
ably mt)re expensive new machine. Now' that Apple has low'ered prices and 
introduced the more alTordable Classic, LC, and Ilsi, the decision isn’t as easy. 
Given the cost of hartKvare upgnides — and the compatibility and reliability 
risks that sometimes accompany them — a new machine may lx the smarter 
buy. That’s especially the case if you w'ant to take a big leap forward, from, say, 
a 1MB SE to a 4MB, 68030-lra.sed machine that suppoiis sound recording. And 
even if a new' machine costs slightly more, the extra features it provides may 
be wonh the cost. 



There’s anoihei* plus to buying a new' machine: you get a blank slate that’s 
rc*jitly to accept all the upgrade options that will be developed for it. That 
knowk*dge will Ix" ('omforring when ihe next convoy of new trains starts rolling 
out of Ap[)le Station. 



Summary: 

✓ You can upgrade an old Mac to give it most, if not all, of the features in Apple's current offerings. You 
can also upgrade a new Mac to make a good thing even better. 

✓ Hardware categories fall into two broad categories: ones that makes your Mac faster, and ones that 
add new features such as color or additional storage. 

✓ The most common upgrades include: memory, hard disks, accelerator boards and CPU upgrades, logic 
board upgrades, video boards, coprocessors, sound-recording hardware, and cache memory boards. 

✓ Some Macs are less receptive to upgrades than others. The Classic, Plus and earlier models do not 
contain expansion slots for accepting plug-in boards. 

✓ If you've outgrown a Mac Plus or earlier model, your best option might be to buy a new machine due 
to the riskiness of upgrading these models. 

✓ When considering whether to upgrade an older machine or buy a new one, you should first pinpoint 
your Mac's weaknesses and then assess your financial options to determine which will cost less. 
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Chapter 35 

PostScript 




In This Chapter: 

✓ What is PostScript? 

✓ PostScript's object-oriented approach to creating text and images. 

✓ A look at how PostScript treats text and fonts. 

✓ Accessing a PostScript printer with a Mac. 

✓ PostScript, TrueType, and Truelmage: Can they coexist? 



Y our boss is no smarter than you are, yet you’re treated like a (peripheral in the 
office. You sit in a corner, biding time, waiting for the boss to bark. Wlien the 
orders finally arrive, you go into action, assimilating data, making decisions, 
cmnching numbers, and turning out a finished pmduct that makes the boss look 
stellar. VCIiat’s in it for you? M\ the pa[per you can eat and a new toner cartridge now 
and then. 

It’s a good diing PostScript printers haven’t unionized, or they might demand 
the attention they deseive. Sure, the Mac’s gniphics and friendly (Personality 
S(parked the desktop (publishing revolution. But it’s PostScript-based laser printers 
that have dieled the fire. In this cha(Pter, I’ll exiimine PostScript and the (Part it plays 
in the printing world. This tour of PostScript will set the stage for our look at laser 
printers in the next cha(Pter. I’ll also look at how PostScript fonts can coexist 
(pejiceflilly with A(pple’s TrueTyf>e outline fonts, which I examined in Chapter 25 . 



PostScript's Place 

WTiat is PostScri()t? To most laser printer users, it’s air: unseen and unheard, but 
indispensable. Technically, PostScript is a programming language — a voc'abulaiy 
of English-like keyux)nls, combined with .symbols for (performing math and other 
o[Perations, that c'an Ipe a.ssembled into programs that (Perform a given task. With an 
all-purpose programming language like BASIC or Pasoil, the task might be a game. 
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an accounting iTrogram, or a word jTrocessor. With PostScriix, tlie result is a 
page produced by an output device — a biser printer or imagesetter. 

PostScript is a page-description language, a specialized dialect whose vocabu- 
hiry' is tightly focused on the task of describing the appearance and position of 
text and graphics on a page. 

Page description languages are recent developments, inspired by the 
burgeoning capabilities of computer printers and the increasing demands of 
their users. PostScript was bom in 1982 at Adobe Systems, under die guidance 
of founders Charles Geschke and John Wamock. Before founding Adobe, they 
developed a similar page description language called InterPress at Xerox’s Palo 
Mio Research Center, the research and development lab where many of the 
Mac’s mouse, window, and menu concepts were first tested. 

PostScript lives in the part of a hiser printer called the contmller. The 
controller accepts instmctions and data from the Mac, interprets them, then 
controls the printer’s engine, which produces the hard copy. Tliis controlling 
process involves directing the pulsing of the printer’s light source (usually a 
laser) as it scrips a series of fine parallel lines across a photosensitive dmm or 
belt. The lines — 300 per inch on most laser printers — are similar to the scan 
lines visible upon close examination of a computer or television screen. 

Indeed, the image on a video screen and a page of 
laser printer output are actually close cousins, 
both made of scan lines produced by a raster 
controller. Acronym bulfs often call laser printer 
controllers P/Ps, short for raster image processor 

All krser printers have controllers, but not all 
controllei's use page description languages. Many 
laser printers, including the best-selling Hewlett- 
Packard liiserjet series, accept orders in the fomi 
of less-flexible control codes. A control code is a special command sequence 
sent by the computer that tells a printer, “Don’t print what comes next; treat it 
as a command instead.” Some control codes tell the printer to switch to bold 
or underlined type, or to a different font. Others may feed a sheet of paper, 
position text at a certain location, or draw lines on a page. 

Control codes, also called escape codes, have been guiding print mecha- 
nisms for decades. Tliey’re fine for formatting the monospaced, “letter quality” 
characters of a daisy wheel printer or electronic npewriter, and they’re 
adequate for instmcting a printer to switch from one font to another. But as a 
printer’s capabilities increase, so do the number of control codes required to 
access them. If you’re a controller designer, one solution is to add new control 
codes to accommodate new features — at the risk of creating a dizzyingly high 
number of control codes that could lie obsolete w'hen tomorrow^’s print 



PostScript is a page-description 
language, a specialized dialect 
whose vocabulary is tightly 
focused on the task of describing 
the appearance and position of 
text and graphics on a page. 
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engines arrive. A better solution is to start fi-om scratch and design a graphics- 
and printing-oriented language whose words can be combined in different 
ways to produce different results. That’s ihc PostScript approach. 




The Object is the Game 

PostScript is built on a foundation that gives it complete dominion over a 
printer s capabilities. One cornerstone of that foundation is a powerful set of 
grapbioi operciioi's — progntniming routines that allow PostScript to rotate, 
enlarge, reduce, shade, chop, slice, and dice graphic images. Another is the basic 
premise that evenahing on a page, including text, is a grapliic. That means 
anything PostScrijTt can do to a picture, it can do to text. And the moruir holding it 
all together is an object<>rieined that lets PostScript create images on 
ever}ihing from video screens to laser printei*s to imagesetters. 

Let’s address that last point first. Back in Chapter 8, we looked at the differ- 
ences between bitmapped and object-oriented graphics. We saw’ then that a 
bitmapped graphic such as a MacPaint picture is a series (a map) of bits in the 
Mac’s memoiy, each corresponding to a dot on the screen. An object-oriented 
graphic like a MacDraw drawing, however, is stored as a series of commands for 
QuickDmw, the Mac’s built-in lihraiy of gniphics routines. These commands 
describe each object’s appearance, including its location, size, line thickness, and 
pattern. Because object-oriented drawings are stored as QuickDraw commands 
rather than tis a fixed number of dots, they are fvsolulion independent — they 
can utke advantage of all the sharpness your printer has to offer. Tliey aren’t lied 
to the relatively coarse 72 dot-per-inch (dpi) resolution of the Mac’s screen. 

PostScript takes a similar route to resolution independence by acting as a 
middleman between the Mac and the printer’s engine. A PostScript controller 
receives commands from the Mac that describe each object’s location and 
appeamnee, interprets the commands, then creates a bitmapped Image for the 
entire page in the jTiinier’s memory'. IItus the Mac can remain blissfully ignorant 
of the printer’s resolution; an image becomes lied to a fixed number of dots per 
inch only moments IxTore it’s printed, when its hit map is created in the printer’s 
memoiy. (The one time this mle doesn't apply is when you’re printing a MacPaint- 
type picture, whose resolution Ls already car\'cd in the Mac’s memoiy. That’s why' 
object-oriented programs like MacDraw give better results with laser printers.) 

The biggest benefit of PostScript’s resolution independence is that it frees 
the Mac from having to know how much resolution a given printer provides. 
That means you can use the same programs to print the same documents on 
a 300<lpi Personal DiserWriter NT, a 600-dpi Varityjoer ^-600, or a 2540-dj)i 
Linotronic 300. The only difference between the output of each will lx* incretts- 
ingly shaiper images. 
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Well, almost. There can be some trials on the trail from liLserWriter to 
Linotronic. The most obvious is the aj^peanincc of grey shades, called screem 'm 
the printing trade. A screen comprises a group of dots; the more does within die 
screen’s area, the darker the shade of grey. On biserWriters, each dot is about 
'/^jihincb in diameter — tbe smallest dot tbe printers engine can prcxluce. But a 
Linotronic 300 cafi create a dot feio-incb in diameter. 'Hiis size difference means 
that light screens print far lighter on a Linotronic than on a LaserWriter. Both 
devices are printing the same number of dots, but their size differs. Hairline mles, 
which are one dot wide, are finer on a Linotronic for the same reason. And as we’ll 
see in Chajiter 39, their smaller dots allow Linos and other high-resolution 
PostScript printei*s to deliver superior results when printing scanned images. 




Also, some Linotronic users report problems with extremely complex pages 
taxing the controllers of older Unotronics, even though the same pages may 
[Hint on a desktop laser printer without incident. That pre.sents another 
potential compatibility wrinkle: Even thougb PostScript is designed for device 
independence, situations can occur where a document that prints on one 
printer chokes another. One printer may lack fonts another one has, or may 
have less free memoiy than another. Imagesetter veterans recommend 
printing test documents to verily font and memoiy compatibility. It’s a lot 
harder to iron out comj:)alibility wrinkles with a deadline staring you in 
the face. 



Language of a Thousand Faces 

A variation on the object-oriented tbeme giv'es PostScript enough font 
finesse to make a type hound howl. In PostwScript printers, fonts are stored as 
mathematic equations called outlines that the controller c'an use to create 
chaiHcters of viitually any size — just as a Mac that uses TrueType or Adobe 
Type Manager can (see the section “Truth in Type” in Chapter 25). 

And because PostScript can apply its gniphics-manipulation skills to text, 
PostScript printei*s can shade text, rotate it, print text in circles or along a wavy 
line, and even print text within text, as shown in the figure “A C of PostScript.” 

Of coui*se, all the type-transformation talent in the world is worthless if your 
fonts are ugly to begin with. Adobe’s libraiy includes hundreds of today’s most 
beautiful faces, licensed ft*om such titans of tyjx; as Mergenthaler and the 
International Typeface Coipomtion (ITC). 'Hiousands of top-qualitv' fonts are 
avaihible from font developei^; such as Bitstream, Casady & Greene, and 
Compugraphic. 
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A C of PostScript 

PostScript can "clip’' text to fit within an arbitrary shape. 
This custOfTT-pattemed C (above) is the result of the 
PostScript program shown at right. To download this 
program, type it using a v/ord processor, save the file as a 
text-only file, and then use a downloading utility such as 
Adobe's Font Dov/nloader. 



% ! 

200 400 Irons I ate 
/Roman /RuanlGarde-Book 
findfont 6 scalefont def 
/Bold /MewCenturySchlbk-Bold 
findfont 300 scalefont def 

/st rg 

(POSTSCRIPT-POSTSCRI PT-POSTSCR IPT-POSTSCRIPT- 
POSTSCR IPT-POSTSCRIPT-POSTSCRIPT) def 

/cr I f 

{ current po i nt 6 sub 

exch pop 0 exch noveto } def 

/prtstring {strg show cr I f } def 

/Background 

{ 150 { prtstring } repeat } def 

gsaue 

newpath 0 0 noveto 
8 set f I at 

Bold setfont (C) true charpath clip 
0 350 moueto 

Roman setfont Background 

grest ore 

shompage 
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The best fonts to use with 300-di)i PostScript printers are 7}pe /hnts contain- 
ing /?////s that allow the piinters controller to tweak the appearance of text 
(especially small sizes) to look their best within the resoltilion available. Unhinted, 
or 7]peJ, fonts produce excellent results on high-resolution imagesetters, but can 
pnxluce chunky-looking text on 300-dpi printers. 



Most PostScript jTriniers come with between 13 and 35 typefaces built into 
ROM chips, and oi-ganized \\Mo Jam///es. For example, the Times family 
comprises four typefaces: Times Rcmian, 'Pimes Italic, Times Bold, and Times 
Bold Italic. You can supj'ilement a printer’s ROM-based fonts with 
dou'filocuiable fonis, whose outlines are stored in individual files within your 
System Folder and downloaded into the printer’s memoiy l)efore use. A laser 
printer with 2MB of memoiy has enough room to hold a half-dozen or so 
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fonts. Printers containing more memor\- have room for more. And as we’ll see in 
the next chapter, some printers can accept their own hard disks that hold 
hundreds of downloadable fonts. 





The Price of Power 

The calculations involved in translating font outlines and interpreting graphics 
commands could keep a Mac busy for some time. Indeed, a Mac Classic, SE, or 
Plus is slower at mnning Adol:>e Tyj)e .Manager or TrueTxpe than is a Mac Il-class 
machine. But a PostScript printer contains im|Tressive computing hardware that 
liberates the Mac from much of that math. In a Peraonal LaserWriter NT, a 68000 
microprocessor presides over 2MB of memoiy, roughly half of which is required 
to hold a full-page, 300<lpi bitmap, .\nother megabyte of ROM holds the 
PastScripi interpreter and built-in fonts, while a aist of sup|X)ning chips manages 
communications Ixnween Mac and controller, and controller and engine. Before 
the Mac U was introduced, many joked that LiserWriters were .Apple’s most 
powerful computers. They weren’t entirely wrong. 

Tliese smarts free the .Mac from grappling with the myriad calculations 
necessaiy to describe a complex image. That’s the primaiy reason why a 
PostScript printer’s performance d(x.\sn’t vary' significantly depending on the kind 
of Mac you use it with. With a QuickDraw printer, by contrast, printing times vaiy 
significantly dejx^nding on what kind of Mac you have. 

Sophisticated PostScript controllers are also one reason why PostScript printera 
cost more than non-PostSciipi printer. For e.\iimple, the stiipped-down version 
of Hewlett-Packard’s Liserjet IIP uses the identical Canon-built print engine as the 
Peraonal laserWriter NT, but is often sold for under $1000. 

To make their purchase less painful, PostScript printers contain pr/nf server 
software that lets up to 32 Macs on a network share one printer. Serx'er softw'are 
lets a printer listen for print requests from any machine on the network, and 
service them on a first-come, first-served basis. Non-PostScript printers generally 
lack serv'er software; multiple machines can share them only if you buy expensive 
splitter bcTxes and server software. 

Despite having its own micropix)cessor and a good head for figures, a 
PostScript printer can seem slow at times. Dcxiiments containing large or complex 
graphics am lx)g down the controller. In the next chapter, we’ll take a closer look 
at some of the factors that inlluence a PostScript printer’s performance. 




Chapter Thirty-Five: PostScript 



PostScript and Macs 

'lb access a PostScript printer, a Mac mnning System versions prior to 7.0 
needs two system files, LaserPrep and LaserWriter. The LaserWriter file is a prinler 
clriver'^y.\\ tells the Mac how to access a PostScript printer. The biserPrep file is a 
PostScript dictiomn> that the Mac transmits to the printer at the beginning of the 
first job you print after starting the printer — it’s what’s being .sent when the Mac 
displays the “Status: initializing printer” message. (You’ll see this message only 
when you’ve disabled the Mac’s background printing option or when the 
PrinuMonitor window is open.) 

liiserPrep actually adds new commands to the PostScript language that allow it 
to work with the LaserWbter driver, which doesn’t send standard PostScript 
commands, but a special, pseudo-PostScript “shorthand” that takes less time to 
transmit over the network and is more compatible with QuickDraw. In essence, 
liiserPrep takes the printer aside and whispers, “Listen. We Macs u.se PostScript a 
bit difterently. Here’s what we do...” These exte/is/om io the PostScript language 
remain in the printer’s memon^ until it’s shut olT, which is why you only see the 
“initializing printer” message during your first print job. 

Dictionaries get out of date and need to be revised from lime to lime. Apple 
has released several versions of the LaserWriter and litserPrep files. 'Ibe 6.x and 
7.0 versions of the LaserWriter driver are faster titan their [tredecessors, they have 
superior color- and grey^c^ile-printing capabilities, they support more paper sizes, 
and they provide an option tliat lets you have an unlimited number of 
downloadable fonts in a document — at the price of performance. 

It’s important that you use the same version of the HuserWriter driver on ever\- 
Macintosh in your netw^ork. Mix and match versions, and you’ll frecjuently see 
enxtr messages notifying you that the printer was initialized with an incompatible 
version of the driver, and needs to be restarted. 

To u.se a PostScript printer with S^'stem 7.0, you need only the LaserWriter file. 
System 7.0 does aw'ay with the LaserPrep file, putting the PostScript dictionary’ in 
the LiserWriter driver iLself. Version 6.1 of the bLserWriter driver (which works 
with System 6.0.7) also takes this approach. You can safely mix buserWriter driver 
versions 6. 1 and 7.0 on a netwxjrk. 



PostScript Programs 

The LLserWriter driver may be all the Mac needs to access a PostScript jDrinter, 
but it takes a special breed of application program to plumb tfie depths of 
PostScript’s power. Illustrators and other graphic arts professionals sw'ear by 
PostScript-oriented drawing programs such as Adobe Illustrator and Aldus 
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FrceHancl, both of which let you trace pasted-in or scanned bitmapped images 
and then print the results or save them in a variety of formats, including PostScript 
code. AlLsys Corporation's Fontographer lets you dissect and modify existing 
PostScript fonLs (to add, for example, special characters or eremite symbols) or 
design entirely new ones. Chapter 6 discusses these and other font-altering 
programs. 




Many desktop |:)uhlishing and word pr(x:cssing prognims let you incorponite 
PostScript effects created with these programs. Several methods exist for 
including PostScript effects in other tkx:uments, hut the most useful are Encapsu- 
lated PostScript (EPS) files, and Sj^ecial PlC'f files containing embedded PostScri|:)t 
commands. The two files have technical differences, hut both provide the same 
advantage: they store the PostScript prognimming statemcncs the j^iinter needs to 
create an effect, QuickDraw commands that let the Mac approximate 

the effect on screen. In an EPS file, a portion of the file contains PostScript 
statements, while another part conuiins the QuickDraw commands. The PICT- 
with-PostScript formal stores the PostScript statements needed to cremate an effect 
along with the QuickDraw- commands all PICT-fomrat files contain. With this 
a()proach, you can include PostScript illustrations and text effects in prognims that 
don’t SLippon EPS files, such as Microsoft Word. 




Hie common denominator between the aforementioned programs is that 
they’re “PostScript aware.” Their output contains instmciions that go straight to 
the heart of a PostScript contmller, instead of being simple bitmapped images or 
QuickDrtiw' commands. Apple walks a fine line where the development of such 
PostSciipt-dependant products is concerned. On one hand, it recognizes the necxl 
to take full advantage of the PostScript |iriniens it has hel{ied popularize. But on 
the other hand, PostScript-oriented programs can be incompatible with (or at 
laust deliver inferior results with) non-PostScript printers such as GCCs 
QuickDraw-based Personal UserPrinter II and Apple’s own Personal LiserWiiter 
I^, biserWnter IISC, and St>ieWriter. 



PostScript, TrueType, and Truelmage: 

Can They Coexist? 

Wlien Apple announced System 7.0 and TrueType fonts in May 1989, industiy' 
pundits began jiredicting chaos in the printer and publishing w'orlds. Would you 
he able to creiue a document using TrueTyjie fonts and then print it on a 
PostScript-based printer? Would service bureaus face new' technical hassles as 
customers began mixing TmeTy|De and PostScript fonts? Was Apjile w'eaning itself 
away from .Adolx* and PostScript? 
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Those flames of speculation were fanned in ilie Fall of 1989 when Microsoft 
announced that it was developing Tmelmage, a clone of the PostScript language, 
and that TrueTyj^e fonts would be supponed by hitiire versions of the Microsoft 
Windows and Presenuition Manager graphical enxironments. 

/Vlthough the dust still hasn’t completely settled, it looks like the pundits’ 
predictions of doom and chaos will not come to pass. Apple continues to sell and 
develop new Adobe PostScript printei*s. More imjTortant, versions 6.1 and later of 
Apple’s PostScript printer drivers allow 'lYueType and PostScript foncs to coexist 
peacefully. To understand how, let’s look at what happens when you print a 
dtK'ument using biserWriter driver version 6.1 or later: 

❖ First, the LaserWriter driver looks in the printer to see if the required fonts are 
loc'ated in its RAM or ROM or on a hard disk attached to the printer. If the fonts 
are found, the job proceeds. 

❖ If the fonts aren’t present in any of those places, the LaserWriter driver looks in 
the System Folder for downloadable PostScript fonts. If they’re found, they’re 
downloaded and the job continues. 

❖ If the downloadable PostScript fonts aren’t in the System Folder, the 
LaserWriter driver looks in the System file for 'LreeType outline fonts. 

❖ If the TrueType fonts are present, the driver queries the printer to determine if 
it contains the TrueType nusterizing software, which enables the printer to 
tmnslate TrueType outlines into the iTitmapped sizes required. If the 
rasterizing software isn’t present in the printer, the driver downloads it to the 
printer’s memory, where it remains until the printer is restJirted or switched 
o(T. The TrueType rasterizer uses about 50K of printer memory’, reducing the 
amount available for downloadable foiiLs. You’ll feel the crunch more if you 
have an older LaserWriter or the btise mcxlels of Texas Instrumencs’ microLiser 
PS 17 or PS35, both of which contain just 1.5MB of memory'. 

♦> \X1ien the drirer is siUisfied that the printer contains the TrueType nisterizer, it 
downloads the fonts themselves. The printer’s controller then uses the 
TrueType rasterizer software to create the sizes needed. 

/Ml of these stejTS sound complex, but they happen very quickly. More to the 
(X)int, they occur automatically. You don’t have to fret over which font formats to 
use with which type of printer. You c'^in work with fonts as you normally w'ould, 
and the LiserWriter driver will work behind the scenes to ensure that the right 
fonts get printed — in the right way. 

And where does Microsoft’s Tmelmage fit into all of this? Because Tmelmage 
is a PostScript clone, printei>> that use it w ill work with the LaserWriter driver in 
the w^ay I’ve just described. But some printers, such as Microtek’s Tmeliiser, 
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contain TrueType fonts and tlie TrueType rasterizer in ROM. WTien used wiili 
these printers, the LaserWriter driver won’t have to download the TrueTy|3e 
rasterizer. That results in two small advantages: a slightly faster printing time for 
the first document you print after switching on the printer, and a savings of about 
50K of printer memory'. By themselves, these advantages aren’t significant enough 
to give a TrueType/Truelmage printer a major edge over an Adobe PostScript 
printer or a different clone. Paper handling, overall performance, and print quality 
— points w'e’ll address in the next chapter — are more important. 




Considering QuickDraw 

If you’re laser printer shopping, you’ll need to decide between a printer built 
around PostScript or one that uses QuickDraw, especially now' that Ad(jbe Type 
Manager and TrueType give QuickDraw' printers the benefits of outline fonts. In 
the next chapter, I’ll present some points of comparison that may help you make 
your decision. 

In the meantime, it’s important to note that the dawn of high-quality 
QuickDraw printing doesn’t mean dusk for PostScript, which has gained 
unstoppable momentum in the past several years. Dozens of printer manufactur- 
ers are selling or developing PostScript devices. Hundreds of programs mnning 
on Macs, IBM PCs, minicomputers, and mainframes support it. And with 
PostScript printers proliferating and tlie price of memory' chips continuing to 
drop, the cost chasm that separates non-PostScript and PostScript printers Ls 
shrinking. 

What’s more, PostScript itself is improving. In 1990, Adobe announced 
PostScript Level 2. Among other things, PostScript Level 2 boasts faster processing 
speed, v^tly improved features for printing forms, improved support for 
producing four-color separations on imagesetters, tetter support for specialized 
paper-handling features such as dual paper nays, and more efficient use of printer 
memory^ Also becoming available from firms such as Dataproducts, QMS, and 
Epson is a new' generation of printer controllers that incorporate high-speed RISC 
processors instead of the general-purpose Motorola 68000 series processors. Most 
of these features will appeal primarily to the high end of the market, where 
sluggish imagesetters and color-separation hassles have frustrated publishing 
professionals already pushing today’s technology' to its limits, and w'here big 
businesses w'iih large networks need faster text and forms printing. 

In short, PostScript is evolving to meet the needs of the devices that speak it. 
That’s exactly what a language is supposed to do. 
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Summary: 

✓ PostScript is a programming language — a vocabulary of English-like keywfords, combined with 
symbols for performing math and other operations, that can be assembled into programs that perform 
a given task. Postscript is a page-description language, a specialized dialect whose vocabulary is tightly 
focused on describing the appearance and position of text and graphics on a page. 

✓ The part of a laser printer that contains PostScript is called the controller, which accepts instructions 
and data from the Mac, interprets them, and then controls the printer's engine, which produces the 
hard copy. 

✓ Graphics operators are programming routines that allow PostScript to rotate, enlarge, reduce, shade, 
and otherwise alter graphic images. 

✓ PostScript works on the basic premise that everything on a page, including text, is a graphic. This 
allows PostScript printers to apply their graphics operators to text in order to produce special effects. 

✓ To access a PostScript printer, a Mac running System versions prior to 6.0.7 needs two system files, 
LaserPrep and LaserWriter. The LaserWriter file is a print driver that tells the Mac how to access a 
PostScript printer; the LaserPrep file is a PostScript dictionary that the Mac transmits to the printer at 
the beginning of the first job you print. 
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Chapter 36 

Laser Printers 






In This Chapter: 

✓ The mechanical and electronic components of a laser printer. 

✓ A look at the differences between laser printer controllers. 

✓ Techniques laser printers use to produce text. 

✓ PostScript versus QuickDraw printers. 

✓ A summary of what to look for in a PostScript laser printer. 

✓ How to determine which type of laser printer to buy. 



T hu marriage of Mac and laser primer is a happy one — even if it does 

require a hefty dowr^^ But finding the |)erfect paitner isn’t e<isy. Today’s laser 
printer shopper faces a raft of specifications and technic'jil issues. In this chapter, I’ll 
examine the technical processes behind laser printers and present the issues you’ll 
want to consider when shopping for one. 




Mechanics and Electronics 

A laser printer’s output results from a collaboration between iin engine mi\ a 
contmiler. The engine is the mechanical half of the duo; it works much like a 
photocopier. The engine helps determine print quality and sjX'ed, and it defines 
how well the printer can handle different kinds of paper, such as envelopes. l*he 
controller detemiines the printer’s typographical features — the range and quality 
of the fonts, styles, and the sizes it can produce — as well as its compatibility with 
Mac applications and with other computers. The controller also guides the 
engine’s imaging mechanism, telling it where to apply the powder that forms 
the image. And because describing the appearance of a page requires complex 
calculations, the controller also helps determine printer speed. In most printer, 
the controller is housed within the printer’s cise and contains its own micropro- 
cessor and memoiy chips. As I’ll explain shortly, however, some less-expensive 
printers use the Mac’s pixx:essor and memoiy i\s their controller. 
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Because the controller defines the printer’s overall capabilities, your quest 
for the perfect printer should begin with a look at its brains. 



Watch Your Language 

The primary' difference between laser printer controllers lies in the type of 
commands they respond to. PostSchpt controllers use commands w'ritten in 
PostScript, which, as we saw in the last chapter, is a programming language 
created by Adobe Systems for describing die appearance of pages. A PostScript 
controller is a powerful computer in iLself. It topically has 2 megabytes of 
memoA' or more, a microprocessor, and ROM chips containing the PostScript 
language itUetpfvter as well as a selection of fo7it outlines, mathematical 
formulas the controller can use to create text in virtually any size and orienta- 
tion. Apple’s Personal LaserWriter NT and LaserWriter IINT and IINTX are both 
PostScript printers, as w^ere the pioneering LaserWriter and LaserWriter Plus. 

QuickChmi^based printers use the Mac as the controller, so they don’t 
contain the complex controllers that PostScript printers require. And because 
QuickDraw printers make the Mac do more of the work, they generally cost 
less. But they often do less, too (see the table “PostScript versus Non- 
PostScript” for ten points of comparison). Only a few' QuickDraw-based laser 
printers are available: Apple’s LaserWriter USC and Personal LaserWriter LS, 
and GCC Technologies’ Personal liiserPrinter II (PLP II) and PLP Us. (Inciden- 
tally, many of the technical details behind QuickDraw laser printers apply to 
other types of QuickDraw-based printers, such as ImageWriters, StyleWriters, 
and Hewlett-Packard DeskWriters.) 



The Digital Type Foundry 

Another important differentiating factor between printers is the font 
mecbanisfn — the techniques they use to produce text. Outline fonts, 
combined with PastScript’s wide array of graphics-manipulation commands 
(called operator), give PostScript printers tremendous typographic versatility. 
Need a 10-foot-high Infilled with a checkerboard pattern? Want to produce a 
record label with the musician’s name set in a circle? With a shadow' behind it? 
Chores like these are a cinch for PostScript. 

Apple’s QuickDraw printers can use either TrueType or bitmapped fonts. 
GCC’s QuickDraw printers use proprietary' outline fonts (created by Bitstream) 
or bitmapped fonts. Although these printers use outline fonts, they still aren’t 
as typographically talented as their PostScript cousins. The problem isn’t the 
fonts, but the underlying language that positions them on the page: 
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QuickDraw lacks PostScript’s wide array of graphics operators, and because of 
that, QuickDraw printers still can’t produce all the special text effects of their 
PostScript competitors. 

But this is changing, and ironically, Adobe itself deserves much of the credit. Its 
inexpensive Adobe Type Manager (ATM) utility gives QuickDraw printers access to 

thousands of PostScript 
outline fonts, and lets them 
print those fonts in virtually 
any size. And Adobe’s Type 
Align program works with 
ATM to allow you to skew 
and distort text, attach it to 
a curving baseline, and 
create other exotic effects 
that users of QuickDraw 
printers could previously 
only dream of. 

Although ATM and Type 
Align give QuickDraw 
printers a shot in the 
typographic arm, Quick- 
Draw printers still deliver 
inferior results with Post- 
Script-oriented drawing 
programs such as Aldus 
FreeHand and Adobe 
Illustrator — unless you use 
PostScript emulation 
software such as QMS’ 
UltraScript (see the sidebai* 
“PostScript on a Disk” on 
the next page). 

You can also supplement 
a PostScript printer’s built-in, 
or fvsident, fonts with 
doumloadable fonts, whose 
outlines are stored in 
separate files within your 
Sy'stem Folder and down- 
loaded to the printer’s 
memory before printing. 



PostScript versus Non-PostScript 

PostScript Non-PostScript 


Processing occurs in printer, 
requiring complex controller, 
but freeing Mac for other 
tasks 


Processing occurs in Macintosh, 
allowing simpler, less expensive 
controllers, but requiring 
Mac memory and hard disk space 


Many font outlines stored 
in printer's ROM 


All fonts stored on Macintosh 
hard disk 


Background printing 
built into the Mac's 
system software 


Not all QuickDraw printers support 
spoolers or work with the Mac's 
background printing feature 


Printer can be shared by 
up to 32 Macs 


No built-in sharing capabilities 


Large selection of fonts 


Currently a smaller selection of 
fonts unless you use Adobe Type 
Manager 


Controller can shadow text, 
and print along an irregular 
path 


Some effects currently not 
available or are application- 
dependent 


PostScript printers are ideal 
proofing devices for 
imagesetter output 


Spacing of some fonts may not match 
PostScript counterparts, making 
proofs less accurate 


Can use applications that 
generate PostScript effects 


PostScript-specific applications 
may not work 


Most PostScript printers can 
also emulate other printers, 
such as HP LaserJet 


QuickDraw printers generally have 
no emulation features 


Printer can be used with 
other PostScript-supporting 
computers 


Printer must be used with Macintosh 
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They Don't Share Alike 

Hie differences between printer-driving languages are also iniponant if you 
plan to share a printer with other computers. Since QuickDraw is confined to 
Macs, you can’t use a QuickDraw printer with an IBM PC or clone. And 
Ix'cause QuickDraw printers attach to the Mac’s SCSI or serial port, they can’t 
be shared on a network. 



PostScript printers are far easier to share. Ever)' PostScript printer contains a 
IjocalTalk connector and built-in print serv'er softw'are, which allow it to be used 
with up to 32 Macs (and PCs equipped with LoailTalk boards). 



PostScript on a Disk 



PostScript emulation software lets you overcome the 
language barrier between QuickDraw and PostScript. A 
PostScript emulator resides on your Mac's hard disk 
and acts as an intermediary between your application 
programs and a non-PostScript printer. After installing 
the emulator, you use the Chooser desk accessory to 
select its driver. Thereafter, when you issue a Print 
command, the emulator intercepts and saves on disk 
the PostScript instructions that would otherwise be sent 
to a PostScript printer. The emulator's PostScript 
interpreter then takes over, using the Mac's processor 
and memory to translate the PostScript into instructions 
your printer can understand. 

Several PostScript emulation packages are available, 
Including TeleTypesetting's T-Script, Custom Applica- 
tions' Freedom of Press, and QMS' UltraScrIpt Plus. All 
three support dozens of output devices, from dot 
matrix printers to ink jets to lasers. One of the most 
interesting features provided by ail three packages is 
the ability to act as a print server for other Macs on a 
network. You can use another Mac's Chooser to select 
the emulator's driver, and then print as though you 
were printing to a LaserWriter. The emulator receives 
the PostScript instructions over the AppleTalk 
network, and then processes the job. 



A PostScript emulator can be a remarkably inexpen- 
sive way to get PostScript output. An HP LaserJet IIP 
with GDT Softworks' ParaLink cable can be had for less 
than $1000. Throw in UltraScrIpt Plus for another $300 
or so, and you have a 4-ppm psuedo-PostScrIpt laser 
printer. Substitute an HP DeskJet for the LaserJet IIP, 
and you've saved even more. 

Of course, there are other prices to pay. A PostScript 
emulator's performance is dependent on your Mac's. A 
Mac ll-class machine with a math coprocessor chip 
delivers acceptable performance, but lesser Macs will tax 
your patience. And because each of the three use non- 
Adobe PostScript interpreter software, there's always the 
chance that a complex PostScript document won't print. 

Still, a PostScript emulator is less likely than a driver 
package such as MacPrint or JetLink Express to fall victim 
to application compatibility problems, since your 
programs think they're printing to a PostScript printer. And 
emulators are a great way to put an underused 
ImageWriter to work as a proofing device. There's no 
substitute for a real PostScript printer, but a PostScript 
emulator can come surprisingly close. CSI 
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Another PostScript plus is its industr)'-\vicle support. PostScript is available 
on output devices ranging from laser printers to typesetters, and it’s supported 
by a wide range of computers. PostScript’s popularity^ lets you move files 
betw'een printers or computers while retaining file formatting. For example, 
you can print proofs of a document on a 300-dots-per-inch (dpi) PostScript 
laser printer, and then take your file to a service bureau for output on a 2540- 
dpi PostScript imagesetter. Similarly, you can transfer a document created 
using the Mac version of PageMaker to an IBM PC running PageMaker, and its 
line breaks and character spacing will remain intact. 

It’s worth nodng that Microsoft’s Windows and Presentation Manager 
graphical environments wall someday support Apple’s TrueType oudine fonts. 
WTien TrueType becomes firmly entrenched in both the Mac and PC worlds, 
exchanging documents and retaining their formatting will be easier. In the 
meantime, PostScript is the best common denominator. 




From Screen to Printer 

Every page must ultimately be described ^is a bitmap — an array of bits, 
each corresponding to one dot on the page. A fijll-page bitmap for a 300-doLs- 
per-inch printer is roughly 1MB in size. All that data has to be stored some- 
where: 

❖ PostScript printers and the LaserWriter IISC store it in the controller’s page 
buffer, a 1MB area of printer memory^. 

❖ The driver for the GCC Personal LaserPrinter II series stores the bitmap in 
compressed form on the Mac’s hard disk, then decompresses and transmits 
the bitmap to the printer via the SCSI bus, timed to match the rotation of 
the engine’s claim. 'Fliis approach eliminates the need for a page buffer in 
the PLP II, but it also eliminates the ability to print in the background. 

❖ The driver for Apple’s Personal LaserWriter LS first creates a file on disk 
containing the QuickDraw commands that describe the page. Next (and in 
the background, if you’ve enabled the background printing option), the 
driver divides the page into bands, and then creates a bitmap for a given 
band in the Mac’s memor^^ The bimiap is then compressed so it takes less 
storage space and time to transmit. The compressed bitmap is sent to the 
printer, where a custom chip decompresses it. Tliis process repeats for the 
remaining bands. ('Hie more memory your Mac h^is, the larger the bands are, 
and the faster the printer’s [performance.) Some clever engineering allowed 
Apple to build only 512K of memory* into the Personal LaserWriter LS — 
one key to the printer’s low cost. 
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Primers that use outline fonts must translate tliose outlines into bitmaps in 
the tyi^e sizes needed for the page you’re currently printing. Because some 
chanicter bitmaps will probably be needed again later, PostScii|:)t printers, 
TrueType, and the PI.P store them in an area of memoiy allied the y&/// cache. 
Retrieving a chanicter bitmap from the font cache is mucli faster than creating 
a new one from the outline. On a PostScrijM ()i inter, a fixed amount of printer 
memory' is reserv'cd for the font cache. The PI.P creates a font cache in the 
Mac’s memory'; its size depends on how much memoiy the Mac has. TrueType 
also uses the Mac’s memory’ for font caching. 



Other PostScript Issues 

All PostScript printers are compatible w'ith the Mac, but there can Ix^ 
significant differences among printers. Some cpiestions woiih asking include: 

❖ Doe^ it use an Adobe interpreter? To avoid the cost of licensing PostScript 
interpreter from Adobe Systems, some manufacturer have developed 
their own. Some of these so-called PostScript clones provide fiister perform- 
ance, but some also deliver inferior results when used with Type I 
downloadable fonts, the hinted font format used by Adobe and many other 
Ic^iiding font develoi^r. Moreover, PostScript is a complex language and 
incompatibilities can arise, es[:>ecially if ymi print complex illustrations 
created with programs like FreeHand or Illustrator. If you print ty'pographi- 
cally simple documents such as memos, manuscripts, and legal contracts, 
you may never encounter problems. Of course, if you print simple docu- 
ments, you may not need a PostScript printer to Ixrgin with. 





❖ How much memo/y is pmvided? Most PostScript laser printer provide 
2MB or 3MB of memory', divided into three areas: the page buffer, the font 
cache, and rirtuai memo/y, or Kit — general work space that also holds 
downloadable fonts. (By the way, virtual memory' as it applies to PostScript 
printer is unrelated to System 7.0’s viitual memory feature.) The font cache 
holds the bitmaps for characters that have already been printed on a page. 
VC'lien the font cache fills — which can happen when you |)rint a document 
with a large mix of type sty'les and sizes — the controller must purge some 
of the character bitmaps it has lalx>riously created, and then create the new' 
ones it needs. If the purged character are needed again, the controller 
must recreate their bit maps from the font’s outlines. The more memoiy a 
printer provides, the larger its font cache and VM. A larger font cache means 
faster perfonnance, and more VM me^ins more rcxim for downloadable 
fonts. Many printer also accept memorv’-expansion options. 

❖ Cdn it accept a fxtrd disk? Some printer can accept an optional SCSI 
hard disk. A hard disk attached to a printer stores downloadable fonr, 
making them available to all machines on the network and eliminating 
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downloading time (20-30 seconds per font). A hard disk also acts as an 
extension to the font cache, which further improves printer performance. 
(Incidentally, if you’re buying a hard disk to be used with a printer, verify' 
that the model you’re considering can be used as a font-storage hard disk. 
Some SCSI drives aren’t compatible with tlie SCSI ports used on laser 
printers.) 

❖ Can it imitate otijer printo's? Older software for IBM PCs and other 
computers may not support PostScript, but it generally does support letter- 
quality printers or Hewlett-Packard LaserJets. Most PostScript printers 
provide emulation modes that allow' them to respond to commands for 
such printers. If emulation modes are important to you, look for a printer 
that pro\ides automatic emulation sensing, such as QMS’ PS-410 or PS- 
2000. Emulation sensing enables the printer to switch into an emulation 
mode w^hen it determines that incoming data isn’t PostScript code. ^Xithout 
emulation sensing, you need to flick a switch or use a printer’s front-panel 
buttons to switch between PostScript and emulation modes. 




❖ \\'l?at ports does it provide? All PostScript printers provide a LocalTalk port 
for connecting to Macs and LocalTalk-equipped IBM PCs (and compatibles). 
Most PostScript printers also provide RS-232C serial ports; some also have 
Centronics panillel |X)rts — the dominant printer port in the IBM w'orld. To 
use the printer with computers lacking LocalTalk, you’ll need one of the 
latter tw'o pons. Some high-end, heav>'-duty PostScript printers also provide 
Ethernet connectors for tapping into high-s|3eed netw'orks. 




Print Engine Considerations 

A print engine fomis images using a series of evenly spaced parallel lines 
that are painted on a photosensitive drum or belt by a laser beam or some 
other light source (see the figure “Inside an Engine” on the next page). 

A print engine’s design determines several important factors, including: 

❖ Resolution Most of ttxlay’s printers produce output containing 300 dpi. 
Compugraphic and Vaiityper offer Adobe PostScript printers that produce 
400- and 600-dpi output, respectively, but they’re costly. LaserMAX Sy'stems’ 
HuserMAX 400 is a 400-dpi printer built around the Canon LX engine. With a 
retail price of $1995, it sounds unbeatable, but there are catches. The 
printer’s controller resides not within the printer, but on a NuBus expan- 
sion board diat you plug into any member of the Mac II family. Thus, you 
can’t use the 400 with a compact Mac or an LC unless your network has a 
Mac II containing the printer’s controller board. 
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With the bitmapped image of the page as a guide, the engine uses a light source (usually a laser) to expose its 
photosensitive drum or belt (A). In a write-black engine (shown here), the areas to be printed have an electrical charge that 
attracts toner as the drum rotates past the toner compartment (B). In a write-white engine, the areas not to be printed 
have a charge that repels toner. Because written-to areas are not completely solid, write-white engines produce more solid 
blacks (C). When the drum meets the developing cylinder (D), charged toner particles are attracted to areas of the drum 
that have an opposite charge (E). An electrically charged wire attracts toner from the drum onto the paper (F). After a 
discharge brush removes all electrical charges from the paper (G), heat rollers fuse toner to the paper (H). A cleaning 
blade removes any remaining toner from the drum (I), and a second wire neutralizes the drum's electrical charge <J) so 
that it may be written to again. 



❖ Engine speed MtT.st hiser engines can push (Taper at a pace of iTctween four 
and eiglit [Tages |x^r minute (piTm). Generally, however, you’ll see these 
sjTeeds only when (Tiinting multiple copies of the same document or ver\^ 
simple documents such as manuscripts in the Courier font. With dcKu- 
mencs containing grajThics or several fours and sizes, performance is usually 
limited by the (Trinier’s controller, not its engine. 
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❖ Engine life If you clium out hundrecLs of copies of documents or share a 
printer in a busy office, you need an engine designed to take a beating and 
keep on feeding. Two specifications refer to an engine’s durability: engine 
life, measured in pages; and ciuiy Q-de, the number of pages you can print 
per month. Heavy-duty printers such as QMS’ PS-2000 have duty cycles in 
the 40,000 page per month range. Exceed the recommended duty cycle 
rating, and you’re asking for mechanical trouble. 

❖ Ease offeecling You’ll need to replenish your printer’s toner supply eveiy few 
thousand pages or so. For no-hi.ss feeding, you can’t beat the single-c'^artridge 
system used in Canon-built engines, which you’ll find in Apple, Canon, QMS, 
and Hewlett-PackLUxl printers. Other engines use multi-part consumables kits, 
which might comprise a toner cartridge, a photo-conductor belt or drum, and 
a small bottle that holds u.sed toner. You install these componencs .sepanitely, a 
job that isn’t difficult, but that can lead to mes.sy spills if you aren’t careful. Alas, 
the disposable cartridges used in Canon engines are an environmentalist’s 
nightmare, c'ach contributing several pounds of plastic to the local landfill. 
Happily, you c'an recycle cartridges — and save money in the process — by 
sending them to one of the growing number of cartridge remanufacturing 
senices (see the sidebar “Saving Green” on the next page). 

❖ Paper handling The features an engine provides for storing and feeding 
paper break clown into several categories: maximum page size (usually 8 '/2 by 
14 inches); paper capacity (from 100 to 1000 sheets); number of paper tmys 
(usually one, sometimes two); and manual-feed features. If you plan to feed 
envelopes or other nonstandard jxiper sizes frequently, look for a printer that 
offei^ a seif centering manual-feed slot. Such slots use tw'o adjustable guides; 
move one, and the other moves accordingly. 

Talking to PC Printers 

l^ser (and ink jet) printers designed for the IBM PC world often cost 
considerably less than their Mac-specific cousins. If you’re willing to stray from 
the pack, you can use one of these PC piintei's with a Mac. All you need is the 
proper cable and driver software that the PC printer can understand. 

The cheapest — and slowest — way to connect to a PC printer is through a 
serial cable. One is included with Insight Development’s MaePrint and GD'f 
SoftW'orks’ JetLink Express, tw'o PC printer driver software packages. For better 
performance, you'll want to use the parallel inteiface that most PC printers 
provide. But because all Macs lack a {parallel interface connector, you need a 
seiial-to-parallel conversion cable such as GDT’s PamLink Express or Orange 
Micro’s Grappler LX. (Mac II users might instead choose a parallel interface lx)ard 
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such as Creative Solutions’ Hurdler-CPI, which eliminates tying up your 
mtxlem or printer |X)rt.) 

For driver software, you can choose Ixrtween a QuickDravv-b^isecI driver 
package such as JeiLink Express or MaePrint, or a PostScript emulator such as 
QMS’ UltraScript. Consider the latter if you have a Mac ll-class machine with 
several megab\ies of memory', or if you absolutely must have PostScript output 
and are willing to wait for it. For 68000based Macs, a QuickDraw-based driver 
provides belter (Terfomiance. GDI’s JetUnk Express provides outline fonts that 
c'an be scaled to up to 127-point, versus MacPiint’s 96-poini maximum. JetLink 
Express also works with more printers than dcTes MaePrint, which supjxms only 
Hewlett-Packard DeskJets, LaserJets, and compatibles. Both products work with 
Adobe Type Manager. 

In the past, thial-party PC printer drivers have had serious application 
compatibility problems. Most problems were caused by application develo(x,*rs 
that disregarded Apple’s programming guidelines by assuming their programs 
would never |Trini to anything but an ImageWiiter or a PostScript-based 
LaserWriter. Now that QuickDraw-based laser and ink jet printera are lx,‘com- 
ing popular, most application developers have wised up and stopped making 



Saving Green 



A used toner cartridge isn't used up — many of its 
internal parts are good for tens of thousands of pages. 
By reusing or recycling toner cartridges, you can at 
least postpone all that plastic's journey into forever. 

Toner cartridge remanufacturers disassemble 
cartridges, clean and replace parts as needed, and 
then replenish their toner supply — for about half of 
what new cartridges cost. Many remanufacturers are 
starting to handle non-Canon toner cartridges, too. 
Using a recycled cartridge won't void your printer's 
warranty, degrade print quality, or hurt your printer. 

If you choose a reputable recycler, that is. Some fly- 
by-night operations simply drill a hole in the cartridge 
and fill it with toner — an approach that invites poor 
output quality at best, and printer damage at worst. 
Ask for recommendations at a user's group or desktop 



publishing service bureau, or ask a remanufacturer for 
references. Or contact one of the trade organizations 
that promote cartridge remanufacturing: the American 
Cartridge Recycling Association (305/539-0701) and the 
International Computer Products Remanufacturing 
Association (503/222-3215). The latter organization can 
help you find sources for Ink jet cartridge and dot 
matrix ribbon refills, too. 

If you still prefer to buy brand-new cartridges, at 
least consider recycling your spent ones. You can send 
used Canon engine cartridges to Hewlett-Packard, 
which recycles many of their internal components and 
donates a dollar to the National Wildlife Federation and 
The Nature Conservancy for every cartridge received. 
For a free recycling kit, call HP at 800/752-0900 and ask 
for part 5952-2368. HU 
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such assumptions. But you’ll still find pages of warnings and workarounds in 
the JetLink Express and MacPrint manuals, so it’s wise to veriE com[)atibiliiy 
with your favorite programs tefore you buy. 




Picking Your Printer 

Should you buy a PostScript jDrinter? Will a clone sulTice? Or should you buy a 
QuickDraw-based printer? 




Apple’s TrueType, Adobe T\pe Manager, and Adobe Type Align give 
QuickDraw printers greatly improved typographic features. If you don’t need 
networking features, you don’t use PostScript-oriented drawing programs, and 
you don’t need to exchange formatted d(x:uments with other types of computer, 
a QuickDraw printer is probably a good choice. 




If you need to share a printer — especially between Macs and PCs — go for 
P()stScri|:)t. I would be waiy of PostScript clones, however; to date, they haven’t 
shown any significant advantage over Adote PostScript inteipreters, especially 
given their potential for compatibility problems. 

System 7.0 gives QuickDraw printers improved typographic features, but it 
doesn’t send PostScript printers to the breadlines. Wlien it comes to providing 
|)lug-and-play print services to a network and maintaining consistent document 
formatting across different printers and computers, PostScript e.xcels. 'fhat isn’t 
going to change. 



Summary: 

✓ The output from a laser printer is the result of an engine, the mechanical device that helps determine 
print quality and speed, and the controller, the electronic component that determines the printer's 
typographical features. 

✓ The primary difference between laser printer controllers lies in the type of commands they respond to. 
Some printers use the PostScript language, while less-expensive printers rely on the Mac's QuickDraw 
Language. 

✓ A QuickDraw laser printer can't be used with an IBM PC or clone and also cannot be shared on a 
network as can a PostScript printer. 

✓ If you don't need networking features, don't use PostScript-oriented drawing programs, and don't need 
to exchange formatted documents with other types of computers, a QuickDraw printer is probably a 
good choice — otherwise, you might want to consider a PostScript printer. 
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Chapter 37 

Input Devices 



In This Chapter: 

✓ An overview of input device options. 

✓ Non-Apple keyboards: more features and a different feel. 

✓ The mouse and its alternatives. 

✓ Drawing and drafting with a graphics tablet and stylus. 

✓ Attaching input devices to the Apple Desktop Bus. 

✓ Specialized input devices — the joystick and voice recognition hardware. 



I he Mac’s input clei^ices — its keyboard and mouse — are your links to the 

X Mac, letting you move around the screen in the direction of your choice. 

And — like most Mac users — you’ve probably been concent to use Apple’s stock 
input devices. Mer all, one mouse or keyboard is the same as another, right? 

Not quite. These da\^, Macintosh owners can choose from a large and varied 
selection of alternative input devices. Some are keyboards and mice that may 
appeal to people who find Apple’s input devices uncomfortable or too expensive. 
Others fall into the different-strokes-for<lifferent-folks category: trackballs 
require as much desktop space as mice, \\'h\]tigrap/7/cstabletsGpiG[' penlike 
control for drawing and drafting applications. And then there’s voice recognition 
hardw'are, which can make die Mac accessible to people with physical disabilities 
that prevent them from using a keyboard or mouse. 

Altbough many alternative input devices are currently available for the Plus, 
most are designed for the Mac SE and Mac II families. These newer machines are 
equipped with the Apple Desktop Bus iADB), an expansion system designed for 
input devices (see the sidebar “The Inbound Bus” on the next page). In this 
chapter, I describe the most popular input devices available for the Mac family and 
spotlight some products from each class. 





Section Three: Expanding the Mac 




Keyboard Considerations 

In the Mac world, most alternative input devices are alternatives to the mouse. 

1 me, a pointhig deiice is the cornerstone of the Mac’s graphical interface, but the 
keyboard is essential too, especially for U’ping-intensive applications such as word 
processors, data managers, and spreadsheeLs. 



AjDplc offers several ke>^x»ards for the Mac: the Macintosh Plus keyboard 
(discontinued in October 1990), the Macintosh Portable keyboard, the Apple 
Keyboard, and the Apple Extended Ke>t)oard II. The Mac Plus and Portable 
keyboards are included with their respective machines; the Apple Keyboard is 
included with the Classic and LC. Both the Apple Keylx^ard and Extended 
Keylx)ard II are also sold separately; when you buy a Mac other than a Classic, 
Portable, or LC, yotrll need to choose a keyboard. The Apple Keyboard is similar to 
the Plus keyboard, with a standard typewriter layout supplemented by four a/vvu^ 
h'ys fov mo\ing the Mac’s blinking insertion point, and a calculator-like numeric 
keyp{ui{ox fast numl^er entiy'. Many word processors also use the numeric keypad 
for scrolling. 



The Apple Extended Keyboard II supplemenis the standard keyboard’s 
typewriter, airow, and numciic keypad keys with additional scrolling keys and a 
row of 15 function keys. Many progntms, including Microsoft Woal 4.0 and 
WordPerfect, use the ftinction keys as keyboard shortcuts for often-used menu 



The Inbound Bus 

The Apple Desktop Bus (ADB), used on all Macs 
except the Plus, is a simple expansion system designed 
for input devices. The Mac provides two ADB 
connectors, as do many ADB input devices. You can 
attach multiple input devices to a single connector by 
daisy-chaining them — attaching one device to 
another. Although the ADB can accommodate up to 16 
devices, Apple warns against attaching more than 3 to 
each connector because ADB signals deteriorate as the 
cable length increases. 

The Mac's ADB connectors also provide a source of 
power, so you don't need a separate power supply or 
power outlet for each device. The battery-powered Mac 



Portable, however, requires low-power ADB devices 
designed to draw less juice. 

Before connecting or disconnecting an ADB device, 
you must first shut off the Mac, or it may fail to 
recognize one or more of the devices. Another 
incentive to turn off the Mac is that ADB connectors 
may short-circuit momentarily when installed or 
removed, damaging the input device or the Mac itself. 
Some people who travel with a Mac have also reported 
problems with the connectors wearing out after 
repeated use, so it's wise not to attach and detach ADB 
devices too frequently. C51 
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commands. You can also create your own function-key shortcuts using a 
macro utility such as CH Sofb\'are’s QuicKeys 2 or Affinity Microsystems’ 
Tempo II (see Chapter 19). 

I recommend an extended ke\T)oard for anyone with enough desk space to 
accommodate it. Even if you never create any macros, you’ll find its additional 
scrolling key's useful for navigating through documents. What’s more, the 
Extended Keyboard II provides adjustable feet that let you tweak the keytoard’s 
angle for comfortable typing and less hand fatigue. Its layout almost matches that 
of the latest IBM keyixiards — useful if you switch beaveen Macs and PCs or use 
Insignia Solutions’ SoftPC software, w'hich lets Macs run IBM PC programs. 

(The Extended Keyboard II, as its name implies, represents Apple’s second 
attempt at an enhanced keyboard The original Extended Keylx)ard provided an 
identical layout, but lacked the angle-adjustment feet. If you’re buying an ex- 
tended keyboard, be sure to get the latest mtxlel. iLs Apple part number is M0312; 
its predecessor’s was MO 115.) 

Apple’s ADB keyboards also offer a poweron key that turns on a Mac Il-series 
machine. On the Classic, LC, SE, and SE/30, the power-on key has no effect. You 
c'an, how^ever, put it to work by using So|:)histicated Circuits’ PowerKey — which 
provides three outlets that supply juice when you press the power-on key — or 
Practical Solutions’ Strip Switch, which provides one outlet to which you can 
attach a powder strip. Strip Switch also lets you turn off power by tapping the 
power-on key twice. 



Competing Keyboards 

If you haven’t Ix)ught a keyt)oard yet, or if you’re thinking of upgrading from a 
standard to an extended version, consider a non-Apple keyboard. Not only do 
these products cost less than Apple’s Extended Keyt)oard II, many offer useful 
features — missing from Apple’s mcxlels — providing even more value for 
the money. 

One popular alternative keyboard is Datadesk International’s Mac-101, 
available in an ADB and non-ADB version, w'hich includes a macro utility and 
provides a layout ne;irly identical to that of the Extended Ke>ix)ard II. The 
primars' difference is that the Mac-101 provides just one set of Control, Option, 
and Command keys, while ^\pple’s keyboard provides tw'o, one on either side 
of the spacebar. 

key tronic Corporation’s MaePro provides a layout similar to that of the 
Extended Kevtoard II, but with a larger Return key that supposedly reduces data 
entry' errors. Tlie MaePro, av-ailable for ADB Macs only, also includes the 
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Tempo II macro utility, key tronic also oITers a keylx)aal with a built-in 
pointing device. 

ir you’re Fond of function ke>^, you can’t heat Northgate Computer 
Systems’ 119-key OmniMac Ultra, which provides u.ser-programmable function 
ke\^ — 12 across the top and 12 along the keylx)ard’s left edge, llie OmniMac 
Liltnt also provides a useftil comma- and peii(xl-l(K’k feature that prev'ents you 
from getting angle-bracket s^Tnbols (< or >) when you press the comma or 
pcricxi key while holding down the Shift key. OmniMac Ultra includes a scaled- 
down version of CK Softw^are’s QuicKeys, and the keyboard works with the 
Plus as w'ell as with ADB-ec|uip|x\l Macs. 

Possibly the most interesting alternative keylx)ard is Datadesk 
International’s intxlular-design Switchboard. It lets you remove the keyteird’s 
numeric keypad, for example, and replace it with a trackball, which I’ll describe 
shortly. You am even get function-key module's that contain their own 
memor>' for storing macras and custom ke>lx)ard shortcuts. 

But there’s another, more subjective, reison to consider a non-Apple 
keyboard: how it feels. The pressure reejuired to generate a keystroke, how 
well the ke\^ irs|X)nd to fast tyjDing, the sound they make when pressed and 
released — these characteristics combine to give every keyboard its own 
personality. If you find Apple’s keylx)aixls uncomfortable or unresponsive, give 



Three Apple Mice 

Apple currently ships three mice, and only fate 
determines which one you'll get. One species is electro- 
mechanical, using the ball to drive two wheels whose 
edges are ringed with metallic encoders. A current is 
made and broken as the encoders spin past electrical 
contacts. The other mice use the opto-mechanical 
design described later in this chapter. 

Here's how to tell the three rodents apart: 

❖ The electro-mechanical mouse has a heavy grey ball 
with a sliding retainer ring and is made in the United 
States. 

❖ The first opto-mechanical mouse has a lighter black 



ball with a rotating retainer and is made in Taiwan. 
Some people complain that this mouse's lightweight 
ball prevents smooth pointer movement. 

❖ The second and latest opto-mechanical mouse 
(shipping since mld-1990) has a heavy grey ball with 
a rotating retainer and hails from Malaysia. 
Incidentally, the original Apple mouse — the non 
ADB mouse — was born in 1983 along with 
Apple's Lisa and the Apple lie. The Macintosh 
128K, 512K, 512K Enhanced, and Plus used this 
mouse. Apple still uses this mouse for the Apple 
He and He. ESI 
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the c’ompciition a iiy. Bui rcmcmlTer, you will be stroking those keys for years, 
so don’t bu\' a keyboard until yoirve test-driven it. 




Pointing Alternatives 

Since its invention in 1964, the mouse Ii:ls become the world’s premier 
pointing device. Apjile builds a first-mte rodent that meets most users’ needs 
— and, unlike a keyboard, it’s conveniently included with each machine (see 
the sidebar “Tliree Apple Mice*’). But tasters in input devices do vjirv^ and 
certain utsks benefit from a dilTerent appn>ach to pointing. 

Although .Apple’s mice are among the best, they’re mechanical beasts prone 
to wear and breakdown. Tlie mouse mechanism uses a rublTer ball that 
rec|uires a smooth surface on which to roll, lest the jX)inter jerk across the 
screen. The ball and the rollers it touches accumulate dirt and recjuire periodic 
cleaning. An extremely dusty environment — a factory', a vvood-hcnited house, 
or my office — can choke an Apple mou.se to deiith. 

A mouse that doesn’t share these shortcomings is Mouse Systems 
Corporation’s aptly named Little Mouse. Designed for ADB-equip|)ed Macs, 
the Little Mouse is an d^Z/evv/ mou.se — rather than measuring the movement 
of a aibber Irall, it measures the light reflected from a 7-by-8-inch pad covered 
with a grid of minute dots (see the figure “Mow Pointing Devices Work”). Aside 
from its button, the Little Mou.se has no moving parts to wear out or get 
cheesy. It’s also smaller and lighter than an Apple mouse. The recjuired mou.se 
pad does add to tlesktop clutter, hut many jTeople prefer to use a mouse pad 
even with a conventional mouse because the mouse glides nicely on a pad’s 
sm(X)th suiface. 1 u.sed a Little Mou.se for a few' w'eeks and found it a worthy 
alternative to an Apple mou.se. 

Another contender is Advanced Gravis’s S129.95 SuperMouse, for /\DB- 
equipped Macs. It has not one button but three, and lets you program them to 
issue Command-key sequences or execute macros (a scaled-dow'ii version of 
QuicKey's is includcxl). Peojile who u.se Apple’s AU/OC version of the UNIX 
operating system may like the Super.Mouse especially well, since UNIX is often 
u.sed with a three-button mou.se. 

For those who like the mouse but not its tail, there are Practical Solutions’ 
Cortlless Mouse and Basic Needs’ The Cordless Mouse. Both use an inflated 
link instead of a wire. Each reciuires batteries and provides a sleep mode that 
con.seives juice when the mouse isn’t moving. 
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HOW POINTING DEVICES WORK 



Mechanical Mouse 

In an Apple mouse, a rubber ball touches 
two capstans, which are connected to slotted 
wheels sandwiched between two light-source- 
and-photosensor pairs (a and b). When the ball 
rolls, the capstans turn the wheels, whose slots 
interrupt the light. Each interruption is interpreted 
by the Mac as one increment of movement. The 
sensors are offset slightly so that, as the wheels 
turn, they produce a pair of signals with a pause 
between. The direction a wheel turns is indicated 
by which sensor, a or b, produces the first signal 
in each pair. Trackballs work similarly, except only 
the ball (not the entire housing) moves. 




Capstan 
Photosensor - 
Light source — 



Optical Mouse 

In an optical mouse, light from two light 
sources (a and b) reflects off a pad covered 
with a fine grid of dots. The image of the grid is 
projected onto two separate photosensors. One 
senses vertical movement (C) and the other 
horizontal movement <d). As the reflection of 
the grid passes over the sensors, circuitry 
within the mouse counts the dots to detennine 
the distance the mouse has moved in either 
direction. 




Light source 



Photosensor 



Tablelwilli Stylus 

In a graphics tablet, a drawing stylus or cursor 
exchanges minute radio signals with the tablet 
through a grid of wires that crisscross the 
drawing area. The tablet determines the 
location of the stylus and transmits the location 
information to the Macintosh. The stylus 
doesn't need to touch the tablet surface itself; 
this means you can trace a drawing, even 
through several pages of a book. 
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Pointing without Rolling 




I3ui even a tailless mouse requires some desk space in which to roam. If you 
just ain’t spare that kind of real estate, consider a trackball — a plastic ball 
that siLs on rollers housed within a small case that, like a keybaard, occupies a 
fixed location on your desk. To move the .Mac’s |X)inter, you roll your fingers 
across the trackball. 



Most trackballs provide two buttons. One works just like a standard mouse 
button, while the other works like a mouse button that sticks, lliis second 
button lets you drag icons, windows, or other items without holding down a 
button: click the button once to start dragging, then click it again to stop. By 
gi\ang your hand one less chore to peifomi, a locking-click button c'an help 
you make more precise pointer movements, and it eliminates the finger 
fatigue that hours of deliaite dragging am cause. 

Some trackballs — such as Kensington Microware’s Turix) Mouse ADB — 
let you combine lx)th buttons to ixrform special tasks. For example, you can 
configure it to issue an often-used keylx)ard command, such as Command-S 
for Save. This techniciue of pressing two or more buttons simultaneously is 
called clK>f'cimg. 

Other ADB-compatible trackballs include Mouse Sv'stems Cor|X)ration’s 
three-button Trackball/ADB; Al^aton’s two-button ProPoint; MicroSpeeds 
three-button MacTnic; lynx Computer Prcxlucts’ two-button lynx I’urbo 
Trackball and Kraft Systems’ two-button Trackball /\DB, which can accept an 
optional foot pedal for clicking. All but Kraft’s trackball are also available for the 
Mac Plus. 




Something to consider when trackball shopping is the size of the ball iLself. 
Some people find that a smaller sphere, such as the lynx Tuiix) 'Prackbairs, 
gives more control. See how comfortal^le you are with the size and position of 
the trackball’s buttons. Tliey’re all different: Kensington’s Turbo Mouse /\DB’s 
big buttons curv^e around the trackball it.self, while Al^aton’s ProPoint has one 
large button and one small one to help you remember which is the locking 
one. And if you’re left-handed, opt for a trackball that lets you reverse the 
functions of the single-click and locking-click buttons. 



Absolute Pointing 

As effective as mice and trackballs are, they still lack the familiar feel of a pen or 
pencil, making diem second-liest t(X)ls for drawing and drafting. For these tasks 
it’s hard to Ixat 2 . graphics tablet, also called a digitizing tablet. Tablets provide a 
flat drawing area upon which you scrawl using a penlike .^///a'whase tip contains 
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a switch iliat mimics a mouse button. Most talTlcLs have a drawing area tliat’s 
covered widi a clear plastic sheet, or overlay, under which you can tuck artwork 
to he traced. A newspaper artist might use a gniphics tablet and a drawing 
program such as Aldus FreeHand or Adote Illustrator to trace a map or diagram to 
accompany a stoiy. Many tablet (xms accept ink-filled cartridges, allowing you to 
jTlace a sheet of \x\{h^v on the tablet’s surfiice to see on paper what you’re drawing 
on screen. 

Tablet work arejLs vaiy widely in size, and as the size increases, so tloes the 
price. One inexpensive tablet, CalComp’s Wiz (for /\DB-etiuip(Ted Macs) 
provides a small work area — IVi inches square. Midrange tablets have work 
areas of about 8‘/2 by 11 or 12 by 18 inches, kii^e tablets can give as much 
work area as a drafting table. Wacom’s SD-013L, for example, offers a 35-by-47- 
inch drawing surface. 

But their |K"n-on-paper operating style isn’t all that makes tablets su|Terior 
drawing tools. Fc|ually im|X)rtant, they’re ahsoluie-motiofi pointing devices, 
while mice and trackballs are fvlaihe-motion pointing devices. Your blind 
mouse can’t report its physical kx:ation — it doesn’t know whether it’s at the 
edge of the desk or in the middle. Wlien you pick up the mouse and set it 

down elsewhere, the pointer doesn’t suddenly jump 
to a different S|X)t on the screen. Mice and trackballs 
simply re|X)rt that they’re moving a certain distance 
in a certain direction. 

In contrast, each point on a gniphics tablet 
corresponds to a point on the Mac’s .screen. Pick up 
a tablet’s stylus anti then touch it to a different pan 
of the drawing area, and the Mac’s (xiinter does suddenly jump to a different pan 
of the screen. It’s this operating style that makes tablets ideal for tracing and 
drawing. Most tablets also provide a relative-motion mode that you can use when 
you want mouselike ojxrration. 

Graphics tablets are also better able to discern small degrees of movement. 
Mice and trackballs can generally discern 200 to 300 units of movement per 
inch, but graphics tablets qpically detect 1000 units or more per inch. Tlie 
higher a pointing device’s resoluiion, the better suited it is to preci.se drawing, 
since it’s able to register even minute movements. 

For artists, the most exciting graphics uiblets are pressure .sensitive. With 
lableLs such as Wacom’s SD series, pressing harder with the suius gives you a 
darker or wider line. But there’s a catch: you need a graphics program that 
res|Tonds to the pressure information the tablet sends. Wacom tablets include 
driver files that enable Deneba’s UltraPaint and Silicon Beach Software’s 



%% The higher a pointing device*s 
resolulioftj the better suited it is to 
precise drawing since it's able to 
register even minute movements, f f 
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Su(X^rPaint 2.0 to respond to pressure. Adobe Photoshop supports Wacom tableLs 
directly. 

Another desirable, if costly, trait to look for in a tablet is the ability to work with 
a cordless pen. By eliminating the pen-to-tablet umbilical, tablets such as Wacom’s 
SD series and Kuna’s IS series take one more step toward providing a natural- 
feeling drawing surface. Most tablets, including Wacom’s and Kurta’s, also accept a 
mouselike containing a lens with cross-hairs that aid in precise positioning. 

Finally, to help earn their keep, many tablets accept command templates 
give you one-click access to frequently used commands. A template package 
includes a disk and a printed sheet that slips beneath the tablet’s plastic overiay 
and contains labeled boxes in which you click to issue commands. Of course, 
locating \he right box and then clicking in it can take as long as choosing the 
command with the mouse. But it never hurts to have another option for choosing 
commands, and some people do find templates ideal alternatives. 




I Said Cut, not Quit 

Keyboards, mice, trackballs, and graphics tablets represent the mainstream 
of input devices. In the backwaters, you’ll find some specialized devices, 
indud\ngjo)st/cji*s Anyone who’s seen a video game has seen a jov^tick; it’s a 
moving appendage similar to a car stick-shift with a button on top. Advanced 
Giavis’s MouseStick and CH Products’ Mach IV Plus also provide buttons 
alongside the stick. The MouseStick provides several gocxlies, including 
adjustable stick tension and programmable buttons that transmit commands 
when pressed. Both are available for ADB and non-ADB Macs. Joysticks remain 
best suited to game playing, but they can also be used as mouse replacements. 

A distant cousin to the joystick is Altra’s $169 Felix, for ADB-equipped Macs. 
Felix uses a short, stubby stick that moves within a one-inch area. Altra says the 
stick’s tight arc^ of travel makes it feel more precise and natural than a mouse 
or conventional joystick. Felix was previously marketed by Lightgate Systems, 
but Altra says it’s improved the stick’s precision and features considerably. 

And then there’s i>olce-recognition hardware like Articulate Systems' Voice 
Navigator II, available for the Plus on up, and MacSema’s Voice Express, 
available for the Mac II family (an SE version is in the works at this writing). 
Both devices let you issue commands by speaking them. But first, you (and 
anyone else who will use it) must train the system by repeatedly speaking the 
words you want it to recognize. Thereafter, the system compares what you say 
to what it knows, looking for matches. Voice-recognition hardware can’t yet 
take dictation and replace the keyboard for general data entiy, but it can aid 
users wiio have disabilities. 
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Some people believe voice recognition represents the fijture. 1 doubt it. 
Tcxlay’s systems iire too primitive, unable to tell tivo from too, for example, and 
susceptible to background noise and v^ariaiions in pronunciation. 

Others claim handwriting rcx'ognition — already available in a limited form 
from Personal Writer’s Personal Writer 15SL graphics uiblet — is where we’re 
heading. I don’t think so. 'Hiese days, more people can type than ever before, and 
most of them can type faster than they am write. 

Until some as-yet-unforeseen breakthrough occurs, keyboards and mice will 
probably remain the preeminent input devices. Besides, who wants to work in an 
office full of people barking at their computers? 



Summary: 

✓ Although a pointing device is the cornerstone of the Mac's graphical interface, the keyboard is essential 
for typing-sensitive applications such as word processors, data managers, and spreadsheets. 

✓ The mouse can come in many forms, including the standard Apple mouse, an optical mouse 
(measures the light reflected from a pad covered with a grid of minute dots), a three-button mouse 
(extra button lets you issue Command-key sequences or macros), and a cordless mouse. 

✓ A trackball is an alternative to the mouse that consists of a plastic ball that sits on rollers housed 
within a small case. The pointer is moved by rolling the trackball with your fingers. 

✓ Many artists and draftspeople prefer a graphics tablet and its pen-like stylus to the mouse. 

✓ Joysticks (moving appendages similar to a car's stick-shift, and most often used for video games) 
and voice recognition hardware (commands activated by voice) are two of the specialized input 
devices available. 





Chapter 38 

Color Video 



In This Chapter: 

✓ How color Macs display their images. 

✓ Color look-up tables and how the Mac uses them. 

✓ Details on the video circuitry of the various Mac models. 

✓ How color fits into the Mac's user interface. 

✓ A summary of the different kinds of color applications. 

✓ Color printer and monitor options. 



T he retinas of your eyes are lined wiili small, light-sensitive ner\’e elemeiiLs 
called itkIs and cones. Rods are especially sensitive to weak light, but can’t 
distinguish colors. Cones can’t detect low light levels, but they do respond to 
color. Some cones are especially sensitive to red light; othei*s, to green; and still 
others, to blue. These three colors dvc /j/vm/r colo/y, the basic building blocks of 
colored light. 

Wlien red light enters the eye, it stimulates the red-sensitive cones. Yellow light 
stimulates cones sensitive to red and green — the two primars- colors that form 
yellow. WTiite light stimulates all three lyi^es. Wlien the cones are stimulated, they 
send impulses to the brain’s vision center, which merges and interprets the red, 
green, and blue impulses to create the thought sensation we call color. 

Until the Mac II came along, the Macintosh livetl in a black-and-white, or 
monocbmme, world — even though the color capabilities of the Apple 11 helped 
make that machine a chissic. Did the .Mac’s original designers have an aversion to 
color? No. The Mac was born color blind more because of economics than 
aesthetics. Apple was determined to keep the Mac’s size and cost dowTi, but to 
give it a screen with enough resolution to display shar|3 graphics and a variety of 
fonts. 

For reasons we’ll explore shortly, color requires more memoiy^ tlian 
monochrome. Special high-cajmity memoiy chips would have allow'ed Apple 
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to shoehorn color capabilities into the Mac, but they were scarce and expen- 
sive in the early 80s. Wliat’s more, the additional processing demands 
imposed by color would have made the original Mac unbearably slow — a 
point it was approaching anyway. 




But times change. Nowadays, high-capacit>' memor\^ chips are plentiful and 
less expensive. And the 68000 microprocessor has speedier successors, the 
68020 and 68030. Apple exploited these ad\^ncements when designing the 
Macintosh II, and refined the Mac’s system softw'are to provide a sturdy 
foundation upon which to build future color Macs. Today, the Macintosh 
family has .several machines that can put your cones to work. In this chapter, 
I’ll examine the technical concepts behind color and grey-scale video, and 
show how color fits into the Mac world. 




What Eight Bits Will Buy 

Let’s start out by exitmining how color Macs display their images. You may 
recall from previous chapters that the Mac uses a bitmapped display. Each 
screen dot, or pixel, corresponds to one bit in the Mac’s memor>'. \XTien a 
given bit has a value of one, its corresponding pixel is on, or black. When a bit 
has a value of zero, iLs pixel is off, or white. 



Because a bit can have only one of tw'o values (1 or 0), a bitmapped display 
that uses one bit per pixel can display only two colors: black or white. Shades 
of grey can be simulated by ditbenng, in which groups of pixels are combined 
into patterns, 'fhe Mac’s grey desktop is an example of a dithered pattern 
formed by evenly spaced, alternating black and white pixels. 

The secret to displaying color or true shades of grey is to assign additional 
bits to each pixel — what many people refer to as increasing the pixel depth. 
Each additional bit lets a color Mac store more information about the pixel. 
Two biLs per pixel can represent four colors. Four bits can represent 16 colors, 
and eight can represent 256 colors. You can tell a color Mac how many bits to 
assign each pixel by using the Monitors control panel (see the figure “Bits and 
Pixels”). 




But how can only two bits represent four colors, or eight, 256? In the video 
circuitry^ of a color Mac, the bits that represent each pixel can be on (assigned 
a value of 1) or off (assigned a value of 0) in different combinations. For 
example, when tw'o bits are assigned to each pixel, four on-off combinations 
exist: both bits on; both bits off; one bit on, second bit off; and second bit on, 
first bit off. 
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3.3.2 



▲ Bits and Pixels 
The Monitors control 
panel lets you specify 
how many bits the Mac 
II should assign to each 
pixel, and whether it 
should display colors or 
shades of grey. If you 
have more than one 
video board installed 



When four bits ai*e 
assigned to each pixel, 
you get sixteen on-o(T 
combinations. With 
eight bits per pLxel, you 
get 256 combinations. 
Internally, the Mac uses 
24 bits to cle.scrilK‘ 
colors, giving it the 
abilit)' to cremate more 
than 16 million different 
hues. But rememlx^r, 
die numlx^r of colors 
that can actually Ix" 
disp/civec/ once 
depends on the video 
board and monitor yt3u 
use. Most Macs have 
color video circuitry 
that can assign a 
nraximum of eight bits 
to aich pixel, so they 

can display a maximum of 256 colors or grey shades simultaneously. (As we’ll 
see shortly, there are exceptions.) 

So a color Mac’s first step in determining a pixels color is to determine the 
value of each of the pixel s bits. If \x)ure using four bits |xr pixel, the result of 
that operation is a numlxr betu^een 0 and 15. 'Ihe Mac uses the resulting 
numlxr to retrieve a color description from a color look-up table — the next 
stop on our tour of the Mac fiimily’s color aipabilities. 



[ Identify 



(as is the case here), 
you can also specify 
where the menu bar 
should appear. 



I'd Like Three Pixels of Colonial Red... 

If you’ve seen someone at a paint store mix a special color, you’re w^ell on 
your way to understanding color look-up tables (also called CLLTs). When you 
buy a custom color, the store’s employee leafs through a paint-suiined lx)ok 
until he finds the numlxr of the color you want. .Next to that number is a 
“recipe” listing the correct quantities of the approj^riate pigmencs that must be 
blended to create the color. 



Now' imagine that the Mac’s video circuitry* is the paint store employee. Given 
a numlxr that represents the state of the pixel’s biLs, the circuitry Ic^afs through 
the color look-up table, w'hich can hold the reci(xs for 256 different colors, to 
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find the recipe corresponding to the number. The recipe consists of three 
numbers that tell the drcuitr>' how much red, green, and blue light is required 
to create that color. 

Next, the \adeo circuitry' generates electrical signals that control the red, 
green, and blue electron guns located in the back of the monitor’s video tube. 
Each gun squirts a beam of electrons at the tube’s display surface, which is 
coated with red, green, and blue phosphor dots. The phosphor glows briefly, 
but just long enough for your eyes to see the glow and detect varying degrees 
of red, green, and blue light. Because the dots are too small to be seen 
individually, they appear as a single colored pixel. 



Satisfying Your Palette 

Working with one color look-up table sounds hard enough, but a color 
Mac’s capabilities don’t end there. A system software component called the 
Palette Manager lets the Mac load different color look-up tables into and out of 
the video Ixjard’s memor^^ 

lliis capability is especially important for image scanning or color painting 
applications. The 256 color descriptions that a look-up table can hold might 
seem like a lot, but they aren’t enough to accurately render gradual color shifts 
and variations in shading. The solution is to create custom palettes in which 
unused colors are replaced with ones customized for the task at hand. For 
example, a portrait artist might replace the brilliant blues and Day-Glo greens 
in the palette with an expanded choice of flesh tones, while a landscape artist 
would want numerous shades of green and blue to choose from. xMost 
graphics programs that allow you to .swap palettes also allow you to save them 
on disk for future recall. 





True Color 

But the best way to get more simultaneous colors is with a 24-bit, or true 
color, video board such as Apple’s Display Card 8»24, Radius’ DireaColor/GX, 
or RasterOps’ 24S or 24L. These boards work with Apple’s 32-bit QuickDraw to 
assign 24 bits to each pixel, giving you direct access to more than 16 million 
simultaneous colors. True color video cards take advantage of 32-bit 
QuickDraw’s ability to directly drive the circuitry that controls the monitor’s 
electron guns without having to use color look-up tables (see the figure 
“Ixioking Behind a Color Monitor”). 

But with prices in the $1000-$2000 ballpark, buying one of these boards 
can turn your bank balance bright red. Wdiat’s more, because a tme color video 
board must move megabytes of data in order to create iLs images, acdvities like 
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The digital information that represents 
an image goes through several 
transformations before appearing on the 
Mac's screen. Each screen pixel starts 
life out as a chunk of 32 bits (A)— 8 
bits define red. 8 define green, and 8 
define blue. The remaining 8 bits (the 
alpha channel) are reserved for special 
effects that vendors may opt to support. 
Lines of 32- bit information are queued 
up in a buffer on the video display board; 
the lines are separated into 8-bit chunks, 
and each chunk is sent to a converter 
that transforms it from digital to analog 
information (B). The board electrically 
intensifies each analog signal, so that it 
can drive its corresponding electron gun 




(C). The higher the 
the more saturated the color. 
The red, green, and blue guns 
fire their color signal at the 
corresponding color phosphors 
on a monitor's screen (D). Each 
set of red, green, and blue 
phosphors combines to create 
one color pixel on the screen. 



scrolling and redrawing windows become sluggish when the board is in its 24- 
bit mode. For optimum taie color performance, you’ll want a board contain- 
ing graphics accelerator, such as Apple’s Display Card 8 *2400. Thanks to 
the 8*24GC’s dedicated graphics processor (an Americ'an Micro Devices 
29000 running at 30MHz), true-color images snap into view instead of oozing 
onto the screen. Indeed, scrolling a 24-bit image with the 8*24GC is faster 
than scrolling an 8-bit image with Apple’s original video card. 

The 8*24GC board, like most true-color boards, provides general-purpose 
graphics acceleration. It doesn’t cut the time required to render a complex, 
ray-traced image, although it does display the final product faster. Nor is the 
8*24GC optimized for vector (object-oriented) drawing. If the only color 
application you use is a CAD program such as AutoCAD, you might be better 
serv'ed by a product such as Radius’ QuickCAD lx)ard. 

Although we’ve covered a lot of ground, we’ve only touched on the 
technicalities behind the Mac’s color capabilities. Another of its talents Ls the 
ability to keep track of multiple palettes and screens, a skill that becomes vital 
w'hen you have both a color and a monochrome monitor attached to a Mac. In 
such cases, the Mac must keep track of each monitors color capabilities, and 
adjust its display's accordingly — even w'hen you position a window so that it 
spans across a color screen and a monochrome one. 
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Built-in Video: Is it Really Free? 

The Mac LC, ILsi, and llci include 8-bit video circuitry' on their logic boards, 
eliminating the need to buy a video card. When you start up any of these Macs, 
its video circuitiy senses and adapts itself to the monitor you've attached. 

Tlie circuitry^ in the Mac Ilci and llsi displays up to 256 colors or grey shades 
on Apple’s 12- and 13-inch color and monochrome monitors, and up to 16 
shades of grey on the Aj^ple Portrait Display. Tlie video circuitiy does not 
support Apple’s Two-Page Monochrome Monitor, although you c'an use that 
monitor by buying a separate NuBus video card. 

The Mac LG’s video circuitry^ supports three Apple monitors. The LC can 
display 16 colors on the 13-inch AppleColor monitor; 256 colors on the 
12-inch RGB Display; and 16 grey shades on the 12-inch Monochrome Display. 
A video I^M (VRAM) upgrade is available for the LC that boosts the number of 
colors or grey shades to 256 on the 13-inch color and 12-inch monochrome 
monitora, and to 32,000 greys or colors on the 12-inch color monitor. (These 
potentially confusing details are summarized in the table “Built-in Video and 
Apple Monitors.”) 





But for Ilci and Ilsi ownera, there’s a price to pay for free video. In its 16- 
and 256-color modes, the on-lx^ard video in the Ilci and ILsi provides slower 
performance than does a plug-in video board, which provides its own video 
memory'. That’s because the Mac’s CPU often has to wait to access memory^ 
because the video circuitiy will be accessing the same bank of memoiy in the 
course of creating screen images. Twx) office workera can use the same filing 



Built-In Video and Apple Monitors 





12" Monochrome 
Display 


12" RGB Display 


AppleColor 13" 
High-Resolution 
RGB Monitor 


Macintosh 1 5" 
Portrait Display 


Two-Page 21" 
Monochrome 
Monitor 


Resolution 

(pixels) 


640 by 480 


512 by 384 


640 by 480 


640 by 870 


11 52 by 870 


LC 


16 greys 
(with VRAM 
upgrade, 256) 


256 colors 
(with VRAM 
upgrade, 32,000) 


1 6 colors 
(with VRAM 
upgrade, 256) 


Not supported* 


Not supported* 


Ilsi 


256 greys 


256 colors 


256 colors 


1 6 greys 


Not supported* 


Ilci 


256 greys 


256 colors 


256 colors 


1 6 greys 


Not supported* 


* These monitors can be used with appropriate video cards, if available. 
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drawer to store different tilings, but not at the same time. Wliat kind of perfor- 
mance penalty can you expect? In tests performed by Macivorid Lib, a Mac Ilsi 
using built-in video was almost twice as slow' in 256-color mode as a Usi using a 
NuBus video board (Apple’s Macintosh Display Card 4 •8). This performance 
penalty doesn’t apply to the Mac LC, which uses dedicated video RAM. 





And because the video circuitiy' uses paa of the Mac’s main memory' to hold 
the screen image, less memoty is av'ailable to run programs — up to 320K less in , 
the 256-color mode (see the table “Built-in Video and Memory”). Given that 
2MB of memory' is the bare minimum required for System 7.0 (and for getting 
any real use out of MultiFinder in System 6jc), if you plan to buy a Ilsi or Ilci, you 
may w'ant to buy a memory' upgrade at the same time. 



Pick a Color, Any Color 

Another example of Apple’s attention to color details Ls the w'ay you choose 
and change colors. Rather than allowing application developers to design their 
ow'n color-choosing schemes — which could result in dozens of different 
approaches — Apple incorporated into the Mac’s system a standard way of 
changing colors called the color wheel, or color picker, dialog box. Just as the 
Open and Save dialog boxes give you a standard method for opening and saving 
documents, the color wheel dialog box provides a standard way to change 
colors. 




The color wheel dialog box consists of a colorfijl circle with a scroll bar 
alongside it and six text-entry' boxes filled w'ith numbers (see the figure “VCTieel 
of Color” on the next page). The easiest w'ay to choose colors is to drag the 
mouse pointer within the wheel; as you do, the numbers in the left side of the 
dialog box change to reflect the internal recipe for the current color. To 



Built-In Video and Memory 

Memory Required for Video Mode 



Type of Monitor Screen size (pixels) Black and White 4 colors/greys 1 6 colors/greys 256 colors/greys 



12“ Monochrome Display 


640 by 480 


38K 


75K 


150K 


300K 


12" RGB Display 


512 by 384 


24K 


48K 


96K 


192K 


AppleColor 13" RGB Monitor 


640 by 480 


38K 


75K 


150K 


300K 


Macintosh Portrait Display 


640 by 870 


68K 


136K 


272K 


not supported 
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decrease a color’s brightness, you use the scroll bar. You am also type values 
directly into the text-entn^ lx).xes; one reason for doing so would Ix^ to 
precisely duplic'itte someone else’s color choices. 



Select a color 



1 .5 



Hue 

Saturation 

Brightness 



2134 



A Wheel of Color 
Apple's standard 



The text boxes reflect the current color setting in two diflerent wav's, each 
corres|X)nding to a diflerent model for describing colors. In the RGB mcxlel, a 

color is descrilx'd by 
the amount of red, 
green, and blue light it 
contains. In the hue, 
saturation, and 
hr/ghtness motlel, a 
color is described by 
its hue (its color, 
formed by a single 
primary' color or a 
combination of 
primaries), its 
.saturation (iLs purity', 
or the degree of grey 
present in the color), 
and its brightness (die 
degree t)f lightness 
from white to black). 
Both rntxlels are 

interrelated; change a number in one set of lx)xes, and one or more values in 
the other set change accordingly. 




62167 



34028 



lil 



[ Cancel ] | OK j| 



color picker dialog 
box lets you choose 
colors by dragging 
the pointer within the 
color wheel or by 
typing values in the 
text-entry boxes. The 
color swatch above 
the text-entry boxes 
lets you compare the 
current color to the 
one you started with. 



Understiinding the hue, saturation, and brightness approach to color 
creation is easier if you pretend that the color wheel is cone-shaped. The outer 
rim of the cone contains vivid, fully saturated colors. As briglitness decreases, 
the cone gets narrower, since there are fewer discernable dark colors than 
there are bright ones. (If that sounds fishy to you, consider the fact that most 
of the colors for which names exist are bright t>nes.) The cone’s center axis 
always contains equal amounts of red, green, and blue, so it represents shades 
of grey ranging from white at the top of the cone to black at the lx)ttom. 

The color wheel, then, is simply a two-dimensional view of a three-dimen- 
sional hue, saturation, and brightness cone — it’s as if you’re looking at the 
cone from above. The wheel depicts the current color’s hue and saturation, 
while the scroll bar to the right of the wheel takes the place of the thiixl 
dimension — brightness. 
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Color and You 

Iinough of theor\^ What’s it like to use a color Mac? In many ways, it’s no 
clilTercnt than using a monochrome one. Apple hjis clone a superb job of 
providing remarkable color features while retaining the Mac’s easy to use 
operating style, .^ncl it showed restraint in not using color for color s sake. 

'fhe first place you see color is in the familiar “Welcome to Macititosh” 
screen, in which the minimalist-style Mac drawing appeal's in color. Wlien tlie 
Finder appears, don’t expect to Ix" cktzzled. In S^^tem 6.x, the Apple menu 
ap(xars in color and a Color menu ap|xars in the menu bar, but those are the 
only giveaways that you’re using a color Mac. In System 7.0, windows, scroll 
bars, and the Trash have an attractive 3-D apjxarance to them. But overall, 
AjDple took a subtle approach to the use of color in the Mac’s user interface. 
Color is a powerful and highly subjective conveyer of information, and Apple’s 
user interface engineers feel strongly about not foisting a niinbow of colors 
upon users just bec'ause some Macs can display them. 

But Apple ditl provide some options for colorizing the Mac envii'onment. 
Tlie General control panel lets you choose from several desktop colors or 
create your owti. Tl'ie Color control [xinel lets you choose a different highlight 
color — the color used to indicate a selected icon or text passage. Finally, the 
Color menu in Finder 6.x offers another w^ay to organize your files, allowing 
you to assign any of eight colors to icons and folders. Finder 6jc’s View menu 
includes an additional command, By Color, that lets you sort a disk’s window' 
according to its icon’s colors. 

In System 7.0, the Color menu is replaced by the more useful Uibel menu, 
which lets you assign color icons and attach text labels to color codes. And as 
w'e saw in Chapter 25, System 7.0 even lets you paste a color picture into an 
icon. 

Colored desktops and icons are nice, but if you just spent several thousand 
dollars on a Mac and color monitor, you might wish there were more wa^'s to 
work color into your electronic desktop. There are, thanks to Prefetred 
Publisher’s Personality, Dubl-Click Software’s ClickChange, and Palomar 
Software’s Colorizer. These utilities let you add color to every^ element of the 
Mac’s user interface, from windows and menus to scroll bars and buttons. 
Colorizer includes many preset color combinations — like “Miami Vice.” w'hich 
turns your Mac into a palace of pastels, or “4th of July,” which gives you a red, 
w'hite, and blue workplace. Should you not share color preferences w ith Don 
johason or Ollie North, you can chexTse from over a dozen others or create 
your own. Colorizer also lets you install color start-up screens, and it includes 
an a[)plication that lets you add color to MacDnnv or other PICT-format 
drawings, and a screen-capture FKFY that lets you commit full-color screen 
shots to disk. It’s a package no ow'iier of a color Mac should be without. 
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A Rainbow of Applications 

Of coui'se, you don’t buy a color Mac just to have colored menus and scroll 
bars. Color fits into most popular application areas, and creates some new 
ones of its own. Color applications include: 

❖ Painimg and drawing Needless to say, color adds a whole new dimension 
to electronic canvases and drafting tables. The 5vo classic categories of 
graphics software — bitmapped and object-oriented — still exist in the 
color world, and each has the Siime advantages and drawbacks as iLs 
monochrome counterpart: bitmapped programs are superior for rendering 
fine detail and shading, while object-oriented ones are better for electronic 
drafting and otlier applications in which images are represented by 
collections of shapes. 

❖ Business and preseniadon graphics Bar graphs and pie charts speak louder 
when their bars and wedges are in color. As we saw in Chapter 10, some 
programs can generate brilliant color slides by printing to specialized (and 
expensive) output devices called y?//// recordos, 

❖ Desktop puhlishing Most desktop publishing programs let you assign spot 
color to elements such as headlines or mles. On color Macs, you can see 
die coloi's. Some publishing and illusinition programs also let you specify 
coloi*s using the Pantone n/atching ^ste/n, a standard method of color 
specification in the printing industr\^ Of course, creating color separations 
for the final printing job still involves printing a separate, black-and-w'hite 
page for each ink color. 

❖ Business applications You’ll also find color where you w^ouldn’t expect it, 
such as in spreadsheet programs — w'hen your budget’s in the red, your 
spreadsheet figures c'^an be, too. Many database managers can display fields 
and records in color. 



❖ Animation and btxxtdcasting Equipped with genlock expansion Ixiard, a 
Mac can send video signals directly into video equipment. More and more, 
Macs are being set up alongside million dollai* graphics workstations used 
for creating on-air graphics and animation. Check your local listings for 
details. 




Color Me Compatible — Mostly 

Considering the colorfi.il capabilides of some Macs, you might expect to find 
a raft of incompatibilities betw'een them and montxiirome Macs. Actually, 
there are surprisingly few'. Color QuickDraw, tlie hindamental softw'are 
routines responsible for the Mac family’s color capabilities, works together 
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with the rest of tlie system software to keep the entire Macintosh family on 
SjK'iiking terms. 

One potential incompatibility involves opening a color document on a 
monochrome Mac. The original QuickDraw has limited color capabilities — 
the only hues it can recognize are black, white, red, green, blue, yellow, 
magenta, and cyan. Many desktop publishing and graphics applications let you 
create documents containing these colors, and print them on color printers 
such as the ImageWriter II. 

When you open a Color QuickDraw image on a monochrome Mac, the 
monochrome Mac di.scards any color information that the original QuickDraw' 
can’t recognize. Anyihing on one side of a given intensity will display and print 
as white; every'thing else will display and print as black. If the picture was 
created using the old, eight-color QuickDraw', eveiyihing that isn’t white will 
display as black, although it should print correctly. Got all that? Don't woriy — 
if you arena moving dtK'uments between color and mon(x:hrome Macs, you 
won’t encounter this incompatibility. If you’re using a network and routinely 
shuttle documents Ix^iween machines, however, l^ew-are. 




The Money of Color 

Other grey areas exist in the w'orld of Macintosh color. One problem is a 
dearth of color |Trintei*s, especially t^nes capable of doing justice to 8- and 24- 
bit color images. liewleti-Packarcrs $1395, 180 dots-|oer-inch PaintJet Ls a g(X)d 
low-end color printer, idc'iil for pnxiucing color overhead transparencies. HP’s 
PaintWriter XL is Ixnter still, able to handle 32-bit QuickDraw images and a 
lai*ger varietv* of paper sizes. Mitsubishi, NEC, QMS, Seiko, and Tektronix all 
offer 300-dpi color printers that produce stunning results, but the printers’ 
prices are in the four- and five-figure ballparks. 

'Hie high cost of color surfaces everx'where you look, kom video boards to 
monitoi-s to the high-aipacity hard disk you’ll need to store large color images. 
So if you’re buying a Mac that’s capable of displa\'ing color, don’t feel obligated 
to buy a color monitor and 24-bit video board. Color displays are beautiful, but 
they don't render text as sharply as monochrome ones. And the extra prexess- 
ing lime required to w'ork w'iih all those colors slow's the Mac’s performance. 

01’ course, take my advice with a grain of salt. I bought a color monitor 
for my Mac, even though I spend most of my time gazing at text. \X'1iy didn’t 
I go the less expensive monochrome route? Well, the excuse I gave my 
accountant — and she knows who she is — w'as that I need a color system to 
lest and write abcuit color software. 

That’s what you really need to buy a color Mac — a good excuse. 
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Summary: 

✓ Displaying color requires more memory than monochrome (black and white), since more bits 
must be assigned to each pixel. 

✓ The secret to displaying color or true shades of grey is to assign additional bits to each pixel — 
what many refer to as increasing the pixel depth. 

✓ To find a particular color to display, the Mac uses look-up tables which list the "recipe" for 
blending the right pigments to create the desired color. 

✓ Some Macs contain built-in color video hardware; with other Macs, you must buy a separate 
video board. 

✓ For the llci and llsi, there's a price to pay for free video: slower performance as pixel depth 
increases. The primary reason for this is that the llci and llsi use part of their main memory as 
video memory, while other machines use plug-in video boards that provide their own video 
memory. 

✓ Utilities such as Palomar Software's Colorizer let you add color to every element of the Mac's user 
interface. 




Chapter 39 

Scanners 




In This Chapter: 

✓ How scanners are used — and do you really need one? 

✓ How scanners work. 

✓ Advantages and disadvantages of sheet-fed and flatbed scanners. 

✓ A look at scanner resolution and grey-scale scanners. 

✓ Tips for getting the best results from your scanner. 



O wning a scanner probably sounds enticing. Tliink of the possibilities — if 
your database manager supports graphics, you can put scanned images of 
products in your inventoiy database. A rail-estate database could include an image 
of each property along with its description, allowing prospective buyers to search 
for — and see — houses meeting their needs. 

Scanned images team up well with HyperCard, too. You might scan a map, then 
adorn it with buttons and .scripts that describe a street or landmark wiien you click 
on it. Or you could .scan a diagram of an engine, then create scripts describing 
each |)an's purpo.se. 




But before you get out your checkbixik, consider the drawbacks. .Most scanners 
are expensive, and the images they create can devour memoiy and disk space. In 
this chapter. I’ll exjilore the world of electrt)nic imaging, w^ith the goal of helping 
you decide if a scanner is for you. You'll find some tips for better sc'^ins in the 
sidebar “Toward Better Scans,” at the end of this chapter. 



A Scanner's Roles 

Creating image files for desktop puhlications is the most common .scanner 
application. Many graj'ihic designei's u.se scanners to create scans 
that show clients or profe.ssional printers where final photos should appear. But 
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most Mac {programs can accept grapliics from the Clipboard or can directly oj^en 
MacPaint documents, allowing scanned images to show up elsewhere, such as 
Hypei’Caixl slacks, word processing documents, and databases. And .scanners 
work well fax modems, which allow the Mac to send and receive fjixes (see 
Chapter 13). Indeed, without a scantier, you can’t use a fax nuxlem to .send faxes 
of hard copy documeiiLs. 

Scanners can also he used with optica! d)aracter recogriiiio?i (OCR) software, 
which I examined in Chapter 14. To reaifi briefly, OCR sofhvare turns a scanner 
into an electronic typist that can scan pages of text and turn out text files you can 
edit with a word [iroces.sor. (Without OCR .software, scanning text is like photo- 
copying it — you can’t edit or reformat the end product.) Uiw firms can scan 
reams of old contnicts and save their text on disk. Publishing or typesetting 
com[3anies can scan typewritten copy. Researchers can scan magjizine or news- 
paper aiiicles to crcxite text databases. 

W'lien it comes to scanning images, originals come in m^o flavors: coJitinuous- 
images (such as photograph.s), which contain white and black areas along 
with many shades of grey: and line art (such as diagrams or pen-and-ink draw- 
ings), which is strictly black and white. As we’ll see shortly, each t)'pe of original 
imposes its own demands on a sc'jinner. 




Scanner Species 

Most scannei*s, like laser printers, are cousins of photocopiers. But a laser 
printers resemblence is in the output department; a scanner’s is in the input 
department. Like a photcK'opier, a scanner illuminates your original while a sensor 
called a clxn^ie^onpleci clevice, or CCD, measures the light it reflects and 
generates a voltage (.see the figure “Anatomy of a Scan’’). Solid black areas reflect 
no light, resulting in a low voltage. Wliiie areas reflect the most light and generate 
the highest voltages. Grey areas create voltages whose levels depend on the shade 
of grey. The scanner’s software translates the voltage values into data that 
repre.sent the image. 

Most scanners u.se one of two methcxls to jxaform the scanning process. With 
a .scanner such as Apple’s Apple Scanner or Microtek’s MSF-300Z, the 
original remains stationaiy and the CCD mechanism moves across it during the 
scan. Some flatbed scanners, including Microtek’s MSF-300Z, can scan in color by 
scanning an image in thiee pas.ses, viewing the original through a different color 
filter (red, green, and blue) in each pa.ss. 



With a sJjeet-fed o\' et/ge-feeci you feed the original into a slot, and a set 
of rubber rollers draws it past a stationaiy CCD mechanism. Sheet-fed scanners 
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ANATOMY OF A SCAN 



The scanner illuminates the original, 
and the CCD measures the amount of 
reflected light, generating higher 
voltage levels for lighter shades than 
for darker ones. 

The scanner translates the incoming 
voltage levels into digital values, using 
a given number of bits to represent 
each dot. The more bits per dot a 
scanner uses, the better it can 
represent shades of grey. 



\V!icn you specify a bitonal scan, 
the sc'anner ckK^sn’i save the grey- 
.scale infomiation. Instead, it de- 
termines whether a given voltage 
level represents an all-white pixel 
or an all-black one. 



Selecting the scanner’s halftoning 
option combines pixels into latter 
halftone cells, thus feting the half- 
tone resolution. 



WTien you s|x.'cify a grey-scale scan, 
the grey-scale information is saved 
in a TIFF file; halftone resolution is 
not specified until the image is 
printed. 



Pixel 



A/U' 

Vohage level 



01101011. 
Digital value 



Original art 



Light source 



Lens 



CCD 
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include DESTs PC Scan 2000, Microtek’s MS-II, and Datacopy’s JetReader 220. 
Sheet-fed scanners are especially popular for OCR and fax applications. 

Each approach has advantages and drawbacks. Flatbed scanners can scan pages 
from books and other originals too diick to fit bem^een a sheet-fed scanner’s 
rollers. Flatbed units also eliminate the risk of a delicate or in egularly shaped 
original jamming inside die unit. And they provide guides that make it easy to 
position the original. With a sheet-fed scanner, it’s easy to insert something 
crookedly, causing crooked ovsj^eic'e^sc^ns. Skewing is especially apparent with 
line art because it causes straight lines to assume a jagged-edged, stair-stepped 
look. With photos, skewing simply makes your photographer look sloppy. 



But sheet-fed scanners often cost less, since they don’t need a system of 
precisely aligned guides and rails to move the scanning mechanism. And their 
transport mechanisms lend themselves nicely to accepting automatic document 
feeder, paper-handling add-ons that shuttle originals into and out of the scanner 
for you — a real time-saver for OCR work. Automatic document feeders are 
available for some flatbed scanners, but they’re much more common and often 
less costly in the sheet-fed world. Both types of scanners almost iilw^ays attach to 
tlte Mac’s SCSI port. 




Sharing die field with sheet-fed and flatbed scanners are such unconventional 
units as the legendary ThunderScan Plus. The ThunderScan Plus’s scanning 
hardware replaces the ribbon airtridge in an ImageWriter printer. You roll your 
original into the printer, choose a command, and the cartridge moves left and 
right, advancing the original slightly with each pass. ThunderScan was one of the 
first scanners available for the Mac; at $249 (plus a required $50 power pack if you 
have a member of the Mac II fiunily), it’s still the least expensive. But it’s also the 
slowest. A Rill-page scan can easily take 20 minutes, versus the 30 seconds or so 
that other scanners require. 



A step up from the ThunderScan Plus — but still a few flights dowm from a 
desktop scanner — is a band scanner such as ThunderWare’s LightningScan 400 
or Ixigitech’s ScanMtin. A hand scanner looks like a small blow diyer on w'heels. 
You slowly and carefully roll the scanner over your original, and the scanner 
transmits the image to the Mac via an external SCSI interface box. One drawback 
of hand sc'anners is that it’s easy to lead the scanner astray as you roll it across the 
original, resulting in crooked scans. Another drawback is the scanner’s narrow 
width, which restricts you to scanning in 4-inch wide sw^aths. Most hand scanners 
include software that allows you to piece together those swaths in order to scan 
wider originals. The process can be cumbersome, but still much faster than a 
ThunderScan — for not much more money. 



Then there’s the scanner’s cousin, the video digitizer. As we saw in Chapter 17, 
digitizers such as Koala Technologies’ MacVision accept \ideo signals from a \ideo 
recorder or camera and convert each horizontal video scan line into data. Tlieir 
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priman' advantage over conventional scanners is that they don’t require a 
photograjTliic original. If you want liighlights of the company picnic in the next 
newsletter, take a camcorder along and shoot, then digitize the high points later. 
But on the down side, scanning flat aitwork with a video digitizer means buying a 
stand to hold the camera at the projx^r angle, and it means adjusting lights to 
illuminate the original evenly and focusing carefijlly to eliminate fuzzy' edges. 

At the upper end of the scanning spectrum 'dre s//^e sca/7ne/y such as 
Howtek’s Scanmaster 35/II, Nikon’s IiS-3500, and Barneyscan s CIS •3515. These 
upper-class scanner's crextte ultra-sharp color scans of 35-millimeter slides. With 
prices of between S5000 and $10,000, they’re specialized tools that are only now 
coming into their own among pi'ofe.ssional j^ublishers. 




Looking Sharp: Resolution 

Uke video sci'eens and laser i)rinters, all .scanners I'epre.sent images by arrang- 
ing a series of dots into a bitmajx Tlie more dots per inch a scanner (or screen or 
printer) can work with, the higher its resolution, and genei’ally, the shar per its 
images. 

Scanner's typically provide a r'esolution of 300 dots per inch (dpi), a value 
matching the resolution of most laser printer's, k few scanners, such as Agfa’s 
Focus 11 800GSE, provide 400-dpi resolution, although for reasons I’ll explain 
shonly, 300 dpi is usually more than adequate. The ThunderScan Plus’s r'esolution 
with an actual-size scan (no enlar’gement or reduction) is only 72 dpi, but using 
some clever scanning tricks, you can boost an image’s resolution to neai'ly 300 dpi. 

Differences in r'esolution can be more appar'ent in scanned line art than in 
scanned photos. As resolution dr'ops, sharply defined shapes in line art take on 
the jagged look (known tis aliasing)', to see for yourself, compar'e a circle on the 
Mac’s scr'een to one printed by a hiser printer. 




Looking Shady: Grey Scales 

Continuous-tone images impose their own demands. Because a bit can 
represent only white or black values, depicting shades of grey r*eciuires special 
techniques. I'he fir'st scanners used a scheme called dithering, in which the 
scanning software combined black and white dots into patter'ns that simulated 
shades ofgr'ey. The Mac’s desktop patter'n is a gocxl ex^miple of a dither'ed shade 
of grey. 



The drawback of dithering is that the scanner software must assign each grey 
shade a sjTecific number of dots. In the image-r'endering world, wiien you assign a 
specific number of dots to anything, you lose the ability to take adviintage of a 
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screen or printer whose resolution is liigher than resolution you’ve already chosen. 
Tliat’s why it’s preferable to retain some fvsolution indel}e)idence — to not kx:k 
the image into a sj^ecific numixa* of dots per inch until it’s aaually printed. 

The scanner world reached this vital milestone with the debut gi'ey-scale 
scanners. Grey-scale scanners represent grey in the same way a color xMac repre- 
sents color: they assign more hits to each dot. By assigning four bits of data to each 
dot, a scanner can represent 16 Llillerent shades of grey (four bits can have 16 
different on-off combinations). Six bits per dot can represent 64 grey levels; eight 
can repre.sent 256. Among today’s grey-scale scanner's, most use four or eight bits 
|)er dot. 

W'lien you scan a photo with a grey-scale satnner, its .softw'are doesn’t simulate 
shades of grey through dithering. Instead, it saves the incoming grey-sc'ale 
information, llie image is converted into dots when you print it, thanks to a 
process called halftoning. 

Halftoning is what allows a |)iinting press — which can’t print shades of grey — 
to represent a continuous tone-image. In the printing world, halftoning involves 
photographing a continuous-tone image through a scrc^en tliat converts die image 
into a series of tiny black dots that a press can print. The halftone represents 
difl'ereni grey sliades by varying the size cjf the halftone dots: larger dots for dar ker 
shades, smaller dots for lighter ones. 

A laser printer handles halftoning differ ently: since it can’t vary' the size of its 
dots, it,must combine several dots into a larger 6*i:y/w'hose size it can vary^ (by 
tur'ning some dots on and other’s oft*). You’r'e able to print halftone images, but at a 
price: because the printer must combine tlots to create the halftone cells, its 
eftective resolution dr'ojis. For exiimple, if 5 dots are assigned to each cell, a 300- 
dpi printer can print only 60 dots jier inch — roughly the same resolution as a 
newspajx^r phoiogmph. Thai’s sobering: when you shelled out SIOOO or mor*e for 
your scanner, you may have had in mind an end product that would lcK)k better 
than a newspaper jihoto. It’s beaiuse of the halftoning process that a 300-dpi 
sc'anner is more than adaiuate for most needs. 

But because grey-scale images aren’t locked into a specific halftone dot size, you 
can get shaqier halftones by jirinting your image on a higher-nesolution printer, 
such as a desktop publishing service bur*eau’s imagesetter. Imagesetters such i\s 
Linotronics can print far mor'e dots per inch, so they can create much smaller 
halftone cells. If a 1270-dpi Linotronic uses 5 dots per cell, its efiective r'esolution is 
about 200 dots per inch — more than that of a high-quality magiizine halftone, 
'rhat’s the beauty of not halftoning until printing time: your image a\n take full 
advantage of the printer’s re.solution (see the figur e “There’s Mor'e than One Way 
to Scan a Cat”). 






Chapter Thirty-Nine: Scanners 507 




◄ There's More than One Way to Scan a Cat 

The more dots per inch a printer provides, the better the 
quality of its halftones. At top. output from a 
300-dpi PostScript printer, using a 53-lines-per-inch 
halftone screen. At bottom, the Identical image printed on 
a 1200-dpi Agfa Compugraphic CG 9400 Imagesetter, using 
a 125-lpi halftone screen. 




Of course, when you leave the 
halftoning job to the printer, the 
printer must be able to create 
halftones. PostScript-based printers 
contain halftoning routines, but 
QuickDraw-based printers such as 
GCC Technologies’ Personal 
liiserPrinter 11 series and Aj^ple’s 
Personal LaserWriter LS do not. To 
print grey-scale images as halftones 
with these and other non-PostScript 
printers, the program \^u use for 
printing must do its own halftoning. 
Many desktop publishing and grey- 
scale graphics programs do; other 
types of progrims generally don’t. 



A Scanner's 
Command Post 

Let's uike a closer look at your link 
to the scanner's hardware. A sc'anner’s 
software lets you adjust settings 
before samning, edit the resulting 
image, and save it in a variety of 
fomiais. (See the table “Storing 
Pictures” in Chapter 8 for a list of 
common graphics file fonnats.) 

To allow you to compensate for 
imperfect originals, scanning pro- 
grams provide buttons or sliders that 
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A Scans on Screen 
Macs with color or grey- 
scale video hardware 
make ideal electronic 
retouching platforms. 
Here, Adobe Photoshop 
is used to adjust the 
brightness and contrast 
of an image captured 
using a video digitizer. 



lei you adjust brightness and contrast. These controls don’t alter the lighting 
within the scanner; they cause the scanner software to assign different 
brightness and contrast values to the incoming grey-saile data. 

Scanning software lets you specify the area to he scanned as well as an 
enlargement or reduction percentage to create sctins larger or smaller than the 
original. You can also S|Tecify whether the original is line art or a continuou.s- 
tone image. If it’s the latter, you can designate whether the software should 
halftone the incoming image (through dithering) or simply save the grey-scale 
data. Alwav’s chtx)se the grey-scale option for best results with desktop 
publishing and image-processing programs; if your printer d(K\sn’t support 
halftoning or if you'll lx? e.xjX)rting the image to a program that dcx\sn’i 
siijTpori grey-scale files, choose the dithering or halftoning option. 

.All .scanning .software also provides MacPaint-like editing features such as 
eiusers, |Tencils, and line-drawing tools. But most programs’ editing features 
are adequate for only simple retouching tasks. For serious editing, consider an 
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image-processing program such as Letnaset’s ImageSiudio, Silicon Be^ach’s 
Digital Darkroom, Adol^e’s Photoshop, or Letraset’s CoIorStudio. Tliese 
programs’ sophisticated drawing and retouching tools let you blend, soften, 
sharpen, and otherwise alter images. Because a Mac II or LC can display shades 
of grey, it’s the best Mac for electronic retouching (see the figure “Scans On- 
Screen”). 

Another extremely useful image-processing feature is the ability to change a 
photo’s brightness or contrast after you’ve sc'anned it. Because grey-scale 
images retain the grey-scale data sent by the scanner, image-processing 
programs can change the brightness and contrast by simply interjTreting the 
data differently. Tliis ability' to tmiap the grey-sc^le data lets you compensate 
for brightness or contrast flaw's in the original, and allows for special effects 
(see the figure “Fun with Grey Maps” on the following page). Most desktop 
publishing programs also let you remap grey-sc'ale data, a process ofteti called 
gamma cotrection. 

It’s iiLso w'orth noting that many image-pi*(Ke.ssing programs can drive a 
scanner directly. Tliat’s a handy feature that lets you sc'an and retouch without 
having to switch programs. 



Is a Scanner the Answer? 

With all the wonders samners perform, why aren’t I more enthusiiistic 
about recommending them? Several reasons. First, you don’t need one to 
include photos in a publication. You can use the standard graphic anist’s 
technicjue: draw- a black box — a halftone window — to indicate where the 
photo will appear. Tlien send the photo to a print shop for photographic 
halftoning. They’ll make a p!x)tomechanical transfer, or PATT, from the photo 
that you can put into position on your piLsted-up page. 

Second, scanners are expensive: the money one costs will buy quite a few' 
photographic halftones. (The one exception is the marv'elous ITiunderScan, 
which will do the job if you have the patience and die ImageWriter.) And if you 
don’t already ha\e a high-capacity' haal disk and at least 2MB of memory', add 
their prices to the tally. For top-notch retouching, throw in a few hundrcxl 
dollars for an image-processing program. 

Finally, remember that the quality' of laser-printed grey-scale images is far 
from National Geographic stmidards. An imagesetter gives l^etter results, but 
some can take a long time to print halftones. Most typesetting service bureaus 
charge by the hour, so your digital halftones could cast a lot more than 
conventional ones. 
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Fun with Grey Maps 

You can open grey-scale files with 
an image-processing program such 
as ImageStudio or Digital 
Darkroom, and remap the grey 
scale to adjust brightness and 
contrast (a process often called 
gamma correction) or to produce 
special effects. Here are two 
images along with their 
corresponding grey maps, as 
displayed by ImageStudio. At top, 
the grey map is unchanged. At 
bottom, a posterized version of the 
same image. 





Chapter Thirty-Nine: Scanners 



But if you work with images frequently and if you’d like to be able to retouch 
them electronically, then by all means consider one. And it’s true that OCR 
software and fax modems allow scanners to eirn their keep in other ways. 




Sc'anners have always promised a lot, but only recently have they started to 
deliver. VCliether one c,m deliver enough for you is a grey area that no sc'anner 
can detect. You’re the one who has to assign a 0 or 1 to that question. 



Toward Better Scans 

Following two simple rules will help you get the 
most from your scanner and disk space. 

❖ Scan photos at lower resolutions Most scanners 
let you scan at resolutions lower than 300 dpi. If 
you're creating a grey-scale Image of a continu- 
ous-tone original, scan at a lower resolution — as 
low as 75 dpi If your final output will be laser 
printed, or 150 dpi if you'll be printing on a 
Linotronic. Because a printer's effective resolution 
drops when it halftones, you'll get virtually 
identical results. And you'll save a tremendous 
amount of disk space — a 75-dpl grey-scale scan is 
roughly Vie the size of a 300-dpi one. For line art, 
which doesn't require halftoning, always scan at 
your scanner's maximum resolution. 

❖ Scan grey and save TIFF If your scanner, its 
software, and your printer support grey scale and 
halftoning, always scan continuous-tone originals 



using your scanner software's grey-scale setting 
and save the result as a TIFF or RIFF file. Doing so 
will let you alter the Image's grey map, change its 
halftone resolution and angle, and resize the Image 
without distorting its halftone screen. If you use 
the scanning software's halftoning options instead, 
the settings of these key components will be 
carved in stone during the scan. 

Finally, if you're still shopping, remember this: The 
more shades of grey a scanner and Its software can 
detect, the better the image will look, especially if 
printed on an imagesetter or 600-dpl laser printer. 
Remember, too, that printer resolutions are likely to 
improve in the future. Scanned images containing 64 
or 256 levels of grey will be able to take better 
advantage of future printers' ability to create smaller 
halftone cells. ESI 
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Summary: 

✓ Creating image files for desktop publishing Is the most common scanner application. 

✓ Most scanners can work with either continuous-tone images (such as photographs), which 
contain white and black areas along with many shades of grey; and line art (diagrams or pen-and- 
ink drawings), which is strictly black and white. 

✓ A scanner resembles a photocopier in that it illuminates your original while a sensor called a 
charge-coupled device (CCD) measures the light it reflects and generates a voltage. 

✓ In a flatbed scanner, the original remains stationary and the CCD mechanism moves across it 
during the scan. 

✓ In a sheet-fed scanner, the original is fed into a slot and a set of rubber rollers draws It past a CCD 
mechanism. 

✓ A scanner's software lets you adjust settings before scanning, edit the resulting image, and save it 
in a variety of formats. 

✓ If you work with images frequently and you'd like to be able to retouch them electronically, a 
scanner may be for you, but consider the drawbacks — the scanner's cost and the memory and 
disk space required by scanned images. 
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Networking 




In This Chapter: 

✓ How networking lets you share expensive hardware such as printers and modems. 

✓ The file server: the electronic version of an office file cabinet. 

✓ Will your software work on a network? 

✓ Tips for getting good performance and reliability from your network. 

✓ Dialing for data: how to access your network when you're on the road. 

✓ Networking at the high end — the Mac-to-VAX connection. 



I f you use two or more Macs, chances are you c'an benefit from connecting 
them to each other to form a netimrk Wait! Don’t turn the page. It’s true that 
networking hits its technicalities — bandwiclths and bridges, twisted pairs and 
topologies — but even if you are new to the Macintosh you can set up a small 
network without immersing yourself in them. Small-scale Mac netw-orking can be 
suiprisingly easy and economical. 

Wiiat’s to gain? For one thing, your Macs can share an expensive add-on such as 
a laser printer or hard drive (see the sidebar “Hardware You Can Share”). It’s 
ejisier to buy a big-ticket item wiien you know' that all your Macs will lx.‘ able to 
share it. 




Beyond sharing hartlware, you can share information and ideas. Usingy^/e' 
software, you can store in one place files ever\'one needs to access — client 
databases, product fact sheets, downloadable laser printer fonts, or Ix>ilerplate 
templates for frequently pixKluced dcKuments. Using ekx'/mme mci// 
you can send messages and files to co-workers. And with database 

software, ever>'one can access the same tlatabase file at once, eliminating the need 
to store a separate copy on each user’s machine — and fretting over whose 
vei*sion is the latest. 

Many people are intimidated by networking not only Ixicause of the jargon that 
surrounds it, but :iIso I:>ecau.se it provides so many sharing options. Tlie best w'ay 
to conquer both fears is to start small and add new' capabilities as you need them 
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— and as you master those you already have. In this chapter, I present a road map 
you might want to follow in your journey to a networked office. Along the way, I’ll 
examine networking’s benefits and look at some products. 



Phase 1: Sharing a Printer 

At its simplest level, Macintosh networking means sharing a PostScript-based 
printer such as Apple's liiserWriter IINT, WNTX, Personal LaserWriter NT, or any of 
the other dozen or so Mac-compatible PostScript printers. Like a co-op vacation 
home, a PostScript printer is a less painful purchase when a large group can enjoy 
it. Non-PostScript laser printers, such as Apple’s Personal LaserWriter SC and LS 
and GCC Technologies’ PLP II and PLP lls, cannot be shared on a network 
because they attach to the Mac’s SCSI or modem connector, neither of which is 
designed with sharing in mind, and because they lack the ability to respond to 
numerous machines. 

Sharing a PostScript printer is a breeze because all you need are cables that 
interconnect the Macs and the printer. You don’t need to purchase any special 
netw'orking software; Apple’s printer dfiver, included with the Mac’s 

sA^tem software, conitiins all the smarts needed to communicate with any Mac- 



Hardware You Can Share 

Sharing hardware doesn't mean just hard drives and 
laser printers. Here's a sampling of the other types of 
hardware you can share on a LocalTalk network. 

❖ ImageWriters Using Apple's ImageWriter ll/LQ 
LocalTalk Option board, you can share an 
ImageWriter II or LQ. 

❖ Telephone modems Modems such as Hayes's 
Smartmodem 2400M and Shiva's NetModem V2400 
or high-speed NetModem V.32 can be shared on a 
network. A network modem can't serve an office full 
of communications junkies, but it is ideal for several 
people who just check their e-mail now and then. 

❖ Fax modems You can share a fax modem such as 
Apple's now-discontinued AppleFax or Orchid 
Technology's OrchidFax by using Solutions' FaxGate 



Plus software with the Microsoft Mall or CE's 
OuickMail. (Incidentally, you should always choose a 
fax modem that can both send and receive faxes; 
some can send them only.) 

❖ Serial devices With Shiva's NetSerial or Solana 
Electronics' C-Server, you can put virtually any serial 
device — modem, pen plotter, daisy wheel printer — 
on a network. 

❖ Alternative storage devices You can share tape 
backup drives, erasable optical drives, and 
removable-media drives such as Bernoulli boxes and 
SyQuest drives. You can even share CD ROMs via an 
AppleShare server, provided the server's hard disk 
has enough free space to keep track of the CD 
ROM's vast number of files. E!II 
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compatible PostScript printer. Similarly, all PostScript printers contain built-in 
software that allows tliem to listen for numerous machines and 
handle print jobs on a first-come-first-served basis. In short, the Macintosh and the 
printer already know how to talk with each other — your job is to add the lines of 
communication. 

Those lines can take a few foniis. If you want the Apple brand name, endow 
eiich Mac and printer with a S75 LocalTalk Connector Kit, which includes a 6-foot 
length LocalTalk cable and a small connector lx)x that plugs into a Mac’s rear- 
panel printer connector or into the printer itself. The connector box’s nine parts 
electrically isolate the network’s components, helping to prevent wholesale 
equipment carnage should one item short out. The cable itself isn’t too different 
from what you’d find in a stereo system. It contains a pair of wires twisted around 
each other, surrounded by a braided wire shield that keeps electrical interference 
out and helps prevent the signals in the cable from interfering with nearby radios 
or TVs. Included with the connector kit is a small connector called a cable 
axiender, used for attaching two cables to each other. If you need longer cable 
lengths — perhaps to reach a Mac in another room — Apple offers a 30-f(X)t 
LocalTalk cable for $75, and a 75-foot cable for $125. 

Apple’s cabling is often discounted below the retail prices I’ve given, but you 
can save even more by using one of the LocalTalk cabling alternatives, such as 
Farallon Computing’s popular PhoneNet c':ibling system. PhoneNet connector 
boxes, for example, retail for $59.95, but mail-order prices hover around $35. 
Another plus: PhoneNet uses ordinary' telephone wiring rather than the special 
cabling IxxalTalk reejuires. PhoneNet cran even use the telephone wiring already 
present in a building. That can save you a fortune in crable costs, especially if your 
Mites are far apan. Other PhoneNet-like netw'ork connectors that use telephone 
wiring include Sitka’s Teleconnector, Nuvotech’s TurboNET, and Dayna Commu- 
nications’ DaynaTAUC. Adaptors are also a\^ailable that let you mix LocalTalk iincl 
telephone cabling on the same netw^ork — helpful if you’re already using one kind 
of cabling and decide to add more machines to your netw'ork. 

Whether you use IxKulTalk or a Locarialk-compatible cabling scheme, you’ll 
hook up your Macs and printers as shown in the figure “Netw'ork Wiring” in 
Chapter 30. Be sure each cable is snugly attached to its connector, and tuck the 
cables .safely behind desks so people won’t trip o\^r them or jerk them loose with 
desk chairs. And avoid the common pitfall of leaving a cable dangling, without 
going into a connector. The end points of a Ix)c'alTalk network are connectors to 
which only one cable is attached. In this case, the netw'ork isn’t properly termi- 
nated — its end point isn’t tlefined, and it won’t work properly. 

After you unite the machines, you need to configure each Macintosh for 
netw'ork printing. First, Ix^ sure the heser |3rinter is warmed up (w'ait until it prints 
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iLs slart-up page). Next, use each Mac’s Chooser to turn on AppleTalk and select 
the liiserWriter printer driver icon. (If you don’t see this icon, you need to copy it 
and the file named LaserPrep either from the Mac’s system disks or from the disks 
that accompany the printer. Copy the files to the System Folder on the Mac’s start- 
up disk. If you’re using S^^tem 7.0, you don’t need the LaserPrep file, as explained 
in Chapter 35.) 




Before closing the Chooser, type a name in its User Name text box. (In Sv^tem 
7.0, use the Network Setup control panel.) Use the name of the person who uses 
that Mac, or a name that describes the Mac’s purpose, such as Publishing Station. 
This name allows the LaserWriter driver to provide useful feedback when you’re 
printing — more about that shortly. 



Finally, activ'ate the Background Printing option so you’re not forced to wait 
while the Mac and printer communote during each print job. Background 
printing intercepts data en route to the printer, saves it on disk in a spool file, and 
then quickly returns control of the Mac to you so you can get back to work. Then, 
a sv^tem program called PrintMonitor transmits the spool file to the printer in 
short bursts while you work (see the figure “Monitor Your Printing”). 



(If no icon appears at the right edge of the menu bar, you aren using 
MultiFinder, and the background printing option isn’t available. You can activate 
MultiFinder using the Set Startup command in the Finder’s Special menu; see 
Chapter 2 for details.) 



After you perfomi these steps, close the Chooser and try printing a short 
document. If you’ve activated background printing, you won’t see any status 
messages (telling you who’s printing what on which printer) unless you open the 
PrintMonitor window by choosing its name from the Apple menu (in S^^tem 6.x) 
or from the application menu (in S>'stem 7.0). If background printing is off or if 
PrintMonitor’s window is open, you’ll see status messages such as “processing 
job.” If your test document doesn't print, retrace your steps and double-check the 
c'ables. If it does print, perform these steps on each Mac in the network. 



If you dlv/dys use the same printer, you need to perform the previous chores 
only once; the Chooser remembers that you’ve chosen the LaserWriter driver as 
well as the user name you typed and the name of the printer you selected. 
However, if you switcli betw'een tw'o or more LaserWriters or other printers, you 
need to use the Chooser each time you change printers. 



Phase 2: Electronic Mail 

Once you’ve strung the lines betvs^een machines, you can add additional 
capabilities to a nerw'ork by adding appropriate software. The next step might be 
to add software that lets you transfer files betw'een Macs, enabling you to say 




Monitor Your 
Printing 

When you're using 
MultiFinder or System 
7.0, selecting the 
Background Printing 
option in the Chooser 
(top) eliminates having 
to wait for the printer. 
The PrintMonitor 
application (middle) 
disp)ays the document 
names of jobs waiting to 
be printed. Status 
messages appear at the 
bottom of PrintMonitor's 
window (or at the top of 
the Mac's screen when 
background printing is 
disabled). By clicking on 
the Set Print Time 
button, you can delay 
printing until a specific 
time or postpone it 
indefinitely — using the 
pop-up dialog box 
(bottom). 
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Files Enclosed 
With electronic-mail 
software such as CE 
Software's QuickMail, 
shown here, you can 
enclose disk files with 
messages. The 
recipient clicks on the 
ENCL button to 
retrieve the file from 
the mail server. 





g(X)d-bye to the so-called sneaker net — copying files to floppy disks and carrying 
them to other machines in your office. 

Several c'^ategoiies of network software let you move files between machines. 
One is electmnic mail or ^-;;/r7//softu'are such as Microsoft Mail, CE Software’s 
QuickMail, and Sitkji’s InBox. With e-mail software, you send files as enclosiovs 
that accompany messages you type (see the figure “Files Enclosed”). Wflien 
messages arrive at their electronic maillx^x destination, the recipients can save the 
enclosed files on their own disks. You can even request a return receipt message, 
which notifies you when a message is read. In large offices, e-mail not only makes 
it eisy to transfer files, it also helps eliminate distracting phone c'alls and annoying 
games of phone tag. 

E-niail Details Eiich brand of e-mail software has its own operating style, but 
all require similar setup steps. First, you designate one Mac as the e-mail server, 
the electronic |X)st office that stores messages and forwards them to their 
addressees. You can still use the server Mac to mn other programs, but you’ll 
notice it slows down when people are sending and retrieving mail as it divides its 
time between postal duties and running other programs. 

For this reason, it’s important to carefully consider w'hich Mac in a netw'ork is 
lx*st suited to Ixing a serv'er. You should use a machine with several megabytes of 
free hard disk space and at least 2MB of memoiy — more if you plan to u.se 
.MuItiFinder or System 7.0 on that machine. If you anticipate heavy mail volume, 
consider using a faster Mac — an SE/30 or a memlxr of the II family — instead of 
a Plus, SE, or Ckissic. /\nd make sure you use a machine that’s reliable — if 
someone in your office likes to lun prerelease versions of software (which may 
contain bugs) or games (which often monopolize the Mac’s hardvwire), that 
person’s Mac is not an ideal server. 
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Server Setup 

Just as every post office needs a postmaster, 
every mail server needs an administrator — 
someone who sets up the mail system and 
keeps it in tune. The administrator's first job is 
to add users to the system (InBox is shown 
here). After the initial setup, the 
administrator's job becomes custodial. Using 
the administrator program, he or she adds 
and removes users as needed, helps users 
who have forgotten their passwords, and 
works to keep the mail moving. Each user 
can — and should — change his or her 
password when signing on to the system for 
the first time. 



After you choose a server, you set up the e-mail server software, which 
usually comprises a system extension (INIT) that loads the server softw'are into 
the Mac’s memor\^ during start-up and an administrator program that you use 
to create a mailbox for each person in the network (see the figure “Seiver 
Setup”). Finally, install on each Mac the e-mail client software, which generally 
includes a desk accessory that lets the user read and send mail and a start-up 
document that leLs the Mac notify the user when a message arrives. 

Microsoft Mail, QuickMail, and InBox can each easily meet the needs of a 
small network. As your netw'ork and needs grow, however, you need to decide 
between Microsoft Mail and QuickMail, both of wdiich currently pro\dde more 
features than InBox. QuickMail wins the features derby, but it’s harder to learn. 
An advantage to Microsoft Mail is tliat it lets you exchange mail and documents 
directly within Microsoft Word and Excel, Aldus PageMaker 4.0, and several 
other applications. 

For a simpler variation on the file-transfer theme, investigate file-tnmsfer 
utilities such as Traveling Sofbv'are’s LapLink Mac III Network Pac, Gizmo 
Technologies’ Send Express, or Claris Corporation’s Public Folder, wiiich is 
free to registered users of Claris products. These utilities don’t let you type in 
messages to be sent; they simply beam existing files from one machine to 
another. 

And then there are more specialized products such as Farallon Computing s 
Timbuktu and Microcom’s Carbon Copy Mac softw-are (see the figure ‘Tve Got 
You Now^” on the next page). Both transfer files, but they aren’t e-mail 
packages; instead, they let you control one Macintosh from another, for 
example, to help someone w^ho’s struggling to master a difficult program. You 
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A Tve Got You Now 
Farallon Computing's 
Timbuktu software lets 
you transfer files 
between Macs and 
control one Mac from 



can take over all the 
screens in the office 
— great for group 
training sessions. And 
you can use one Mac’s 
modem or Image- 
Writer primer from 
another Mac. With 
Farallon’s Timbuktu/ 
Remote, you can even 
control a Mac over the 
telephone lines, 
although you need a 

high-speed modem such as the Hayes Smartmodem 9600 for tolerable per- 
formance. Carbon Copy Mac includes remote-acce.ss features. 
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another. Timbuktu's 
desk accessory, 
shown here, also lets 
you specify passwords 
to protect against 
unauthorized access 
to your files or 
your Mac. 



E-mail products can eliminate sneaker wear but not worries over whose 
version of a certain document is the most current. If anything, swapping files 
betw'een different macliines only fuels those fears. And having important files 
scattered across the hard drives and floppy disks in an office makes backing 
up difficult. 

The solution? Use file-ser\^er software to make one or more hard drives 
available to the entire network. A file serv'er is an electronic version of the 
office filing cabinet, providing shared storage for files that every'one needs 
(or that only ceitain people need — you can create private folders that can’t 
be used without a password). Backing up is simplified, since all the important 
dcKuments are stored in one place. And the entire office can take adx'antage 
of that high-capacity hard drive you just bought. 



Or so go the claims. In reality, a network’s hard drive isn’t nearly as fast as a 
local one (attached directly to your Mac) because LocalTiilk transfers data 
more slowly than the Mac’s SCSI jTort does. For example, Microsoft Excel takes 
about 10 seconds to start from my locd hard drive but over 30 seconds to start 
from my file sender. Wliat’s more, putting all that extra data on a network’s 
cabling slows down everything else that takes place on the network, such as 
printing and exchanging e-mail. Thus, it’s best to use a file server to store only 
documents, not programs. 



(It’s wortli noting that network cabling sy^stems such as Ethenwl, widely 
used with Digital Equipment Corporation’s VAX minicomputers, are far faster 
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Two Ways to 
Serve File servers 
come in two Ilavors: disMbuted and dedicated (see the figure “Server Ap- 
proaches Compared”). With distributed serving, anyone in the network can 
turn his or her machine into a file server by publishing one or more folders — 
or the entire contents of a hard drive. Once it's published, anyone on the 
network can ?noutii it and use it as though it were a local drive. File-server 
softw^are using this approach includes Sitka’s MacTOPS and Apple’s own 
System 7.0. Indeed, as we saw in Chapter 25, System 7.0’s network features 
even allow you to link to remote programs to exchange data. 



W'ith distributed file serving (top), you can make any Mac in the net- 
work act as a server by publishing one or more folders or the entire 
contents of a hard drive. A server can still be used to run application 
programs, but its performance slows when other users access its hard 
drive. With dedicated file serving (bottom), a Mac is set aside to act as 
a server. A dedicated server can’t be used to run programs, but it could 
run electronic-mail server software. 



□ Server 



than LocalTalk 
cabling, but are too 
costly to be practical 
for small netw'orks; 
Ethernet requires that 
you put $500-to- 
$1000 expansion 
boards in each Mac. 
What’s more, to use 
most PostScript 
printers on an 
Ethernet network, 
you need a protocol 
conveiie)', a kind of 
network interpreter 
that translates 
between the dilferent 
communications 
rules used by 
Ethernet and 
LocalTalk. Only a few 
high-end printers, 
such as QMS’ PS- 
2000, can accept 
Ethernet connectors.) 





With the dedicated approach, you set aside, or dedicate, one Mac and its 
liard drive to act as a sender for eveiyone. A dedicated serv^er can’t run applica- 
tions because the serv^er softw'are all but monopolizes the Mac's hardware. A 
serv'er can, however, run e-mail server software. Apple’s $799 AppleShare 
software, which supports up to 50 users, is the only dedicated server softw^are 
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Seruer 




Volumes: 



AppleShare Server 



O 



Users: 



Jim Held 
Naryellen Kelly 
Trixie 
llfx 



Serving with 
Dedication 



available that uses a Mac 
as the serv'er (see the 
figure “Seizing with 
Dedication”). I’ll 
describe some products 
that let you turn an IBM 
PC into a serv^er shortly. 

Cleariy, distributed 
file serving is the more 
economical approach. 
Neither Mac TOPS nor 
System 7.0 requires any 
extra hardware beyond 
cabling. With Mac TOPS, 
you simply buy a copy 
of the softw’are for each 
user; it retails for $299 

hut is often discounted to around $190. Mac TOPS also includes the InBox e-mail 
software. 



Thu, Jul 4, 1991 2:18:59 PM 



Activity; 






I • 
idW 



□ 



• I 
busy 



A Macintosh running 
Apple's AppleShare file 
server software displays 
this screen, which lists 
the users who are 
signed on to the file 
server and shows the 



One downside to distributed file serving Is that someone can unpuhfisb a folder 
or hard drive at any time, with disastrous results for anyone using it. Mac TOPS and 
System 7.0 provide some safeguards for this, hut it still cTin happen. And of course, a 
Mac acting as a file seiner slows down when others are accessing its hard drive. 



current activity. Some 
companies create a 
"headless server^ by 
using a Mac II without a 
monitor, relying on 
Farallon's Timbuktu to 
control and configure 
the file server. 



Application Software Considerations 

Bec'<iuse file serv^er software turns a hard disk into a shared stonige area, the 
possibility exists that more than one u.ser could try' to modify the same document at 
the same time. One pan of a file .serv-er’s job involves keeping track of who’s 
opened what. It does so through JVe-access ptviocols — rules built into the file- 
serving software that specify' how users can access files, kjile lockifip^xo\.ix.o\ IcK'ks 
a file against altenition after one pei*son has opened it. 




But some tasks, especially database management and accounting, benefit from 
users Ix;ing able to simultaneously modify' a file. File serv'ers Ciin accommcxlate such 
applicTitions when they work in concert with multiuser softuwv. With a multiuser 
database manager, for example, a secretan* can enter new client records, a sales 
representative can prim a sales report, and a shipping clerk cTin update inventory' 
figures — at the same time, from the same database. 





Chapter Forty: Networking 



A multiuser program handles these simultaneous requests without file 
clobhei'ing through a record-locking protocol, which allows multiple users to 
access a file, but only one person to modify a given record. Apjole’s AppleTalk 
Filing Protocol (AFP) is a set of file-sharing rules that develojXM*s of network- 
compatible ajoplications lbllow^ 

How do some of the leading software packages handle file and record locking? 
Here are some exiimples. 




❖ Microsoft Works lets numerous users open the same file, but only the one 
who opened it fii’st can modify- it. .Anyone else must use the Save As 
command to give it a new name. Microsoft Excel works similarly. 

❖ Aldus PageMaker 4.0 lees numerous users 0 {X?n a template or a copy of a 
publication, but only one [x^rson at a time can ojx^n an original publication. 

❖ Microsoft Word won’t let more than one person open a document unless 
they all check the Read Only option in the Oj^en dialog lx)x. (As an alter- 
native, you can use the Finder’s Get Info command to kx'k the document.) 
To nKxlify the file, you must save it under a new name. 

❖ Claris Corporatit)n’s MacDraw II lets multiple users open a file, but only the 
person w'ho opens it first can save changes normally (that is, by using the 
Save command). If othei's tiy to save changes they’ve made, a message asks 
if they want to save the changed document under a new name or not save 
the changes after all. 

♦> Claris’s FileMaker II and FileMaker Pro, Acius’s 4th Dimension, and Fox 
Softw'are’s FoxBase+/Mac are multiuser database managers that let 
numerous users w'ork simultaneously w-ith a database file. However, only 
one person at a lime can modify’ a given record (one entiy in the database, 
such as someone’s nmne and address). Multiuser data managers also 
provide security features that let you make ceitain information available to 
only certain people. In a personnel database, for example, you might want 
to give eveiyone access to employee names and phone extensions, but only 
certain managers access to salary' infomiation. 

As you can see, not all programs behave in the same way on a network. 

After setting up a network for file seiving, test your applications lo see how 

they behave when more than one person tries to open a document. 
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RppleTalk Zones: 



LocalTalk 


a 


Editorial 


c 


Art 




TiiJilight Zone 




PCIB 




6th Floor 





Select a NetModem' 



NetiiPork Modem 



Select a netmork: 



Macujorld 



Remote Control 

If you have employees who travel frequently or work at home, you may want to 
give your network remote access to allow thcxse users to dial in and 

access the file server, 
e-mail system, and 
even laser printer. 
Shiva^or[3omtion’s 
NetModems include 
dial-in access software 
for Macs (see the 
figure “Calling 
Home’). Shiv-a’s DOS 
Dial-In package allows 
PCs to call home. 
Farallon’s Liaison 
software also allows 
dial-in access. 



O 



[ Neill ] 



O 



C 



Remoue 



D 



A Calling Home 

With Shiva 
Corporation's 
NetModem, you can 
dial into a remote 
network to check e* 
mail, access a file 
server, and even print 
to a networked printer. 
The dial-in dialog box 
shown here also lets 
you select which of the 
remote network's zones 
you v/ant to access. A 
zone is an individual 
network that’s tied to 
other networks. 



[ — Because 1200-biLs 
Disconnecllt per second (bps) and 

even 2400-bps 

[ Cancel J modems transmit 

[ Help ] data far slower thiin a 

network does, 
remote network 
access can seem as 

slow as the pony express. >X^lth a high-speal mcxlem such as Hayes’ Smartmodem 
9600, however, performance is quite acceptable — not as fast as albcal netvv'ork 
node, but fast enough for electronic mail to still seem electronic. I used to use a 
1200-bps mcxlem for connecting to MacworUh e-mail system (built around 
QuickMail), hut I switched to a Smartmtxlem 9600 after a few too many cobwebs 
foimed between me and my Mac. 

CE Software’s QuickMail takes an especially veiTjalile approach to remote 
access by lK*ing able to talk to any computer with a modem. If you dial into a 
QuickMail serv-er using a computer other than a Mac, QuickMail discards the 
Mac interface and presents special text menus for accessing the system. 
Combine that c'^apability with a $300 Radio Shack laptop computer, and you 
have an inex[x^nsive w^ay to keep in touch. 

Remote-ntxle setups allow' network e-mail sx'stems to span the miles, but 
commercial e-mail and online .services still have their place. For starters, their 
multiline phone networks can accommodate thousands of callers at once. With 
remote-ncxle access, only one person at a time can call in to check his or her mail. 
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If you exchange e-mail via telecommiinicaiions seiviccs such as MCI Mail or 
CompuSeive, you’ll he glad to know that QuickMail, InBox, and Microsoft Mail 
provide gateway features that unite a network and a service by automatically 
dialing the service at specilied inteivals and sending or retrieving mail. 




Other Networking Options 

Mer you master printer sharing, electronic mail, and file sening, you might 
want to investigate more advanced networking options. If you use IBM PCs, PS/2s, 
or compatibles, you can tie them into the network using Ixx:alTalk expansion 
boards such as Sitka’s FlashCard, Farallon’s PhoneNET Card PC'LocalTalk, or 
DayStar Digital’s LT200 Connection PC and, for IBM PS/2s, LT200 Connection MC. 
Farallon’s PhoneNE'F Talk lets LocalTalk-equipped PCs access an AppleShare 
server. You can also turn a PC into a seiner for Macs using softw^are such as 
Novell’s NetWare, DayStar Digital’s FSlOO, and 3Com Corporation’s 3+Share. 
Microsoft Mail, InBox, and QuickMail are available for PCs. And there are PC- 
oriented e-mail packages such as Lotus’ cc:Mail, Dayna Communications’ 
DaynaMail, and 3Com’s 3+ Mail for Macintosh. 

Then thew'sg/vapware, a new genre of network-oriented softw^ire designed 
around the fact that people often collaborate on j:)rojects. Farallon’s Timbuktu and 
Microcom’s Carbon Copy Mac enable users to control each other’s machines. 
Mainstay’s Markup leLs multiiDle users electronically annotate a document and 
keeps track of when comments were made. CE Software’s In/Out lets you track 
the wherealx)uts of the employees in your ofTice. 

At the high end, you’ll find products that allow the Mac to tap into minicom- 
puter- and mainframe-based networks such as those from IBM ajid Digital 
Equipment Coiporation (DEC). Macs arc esjxx'ially popular among users of DEC’S 
VAX minicomi')utei's — it’s Ix^en estimated that over half of all VAX installations 
also use Macs (see the sidebar “Mac to VAX Connections’’ on the next page). 

But before venturing into these waters, master the basics. Add one capability at 
a time to your neiw(.)rk, and lx sure everv'one understands it before expanding 
further. And don’t ignore your netw^ork-administration duties: Develop a filing 
system for your server. (For some additional tips on managing your network, see 
the sidebar “Network Eticjiiette” on page 528.) Be on the alert for viruses — as we 
saw in Chapter 28, nenvorks allow them to spread aisily. Use the same version of 
the liiserWriter driver on each Mac. 

Follow these basic guidelines, and you’ll have fewer technical problems and 
questions to answer. In short, you’ll increase your net’s worth. 
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Mac to VAX Connections 



You might think that hooking a Mac to a minicom- 
puter such as a VAX would be like giving Pee Wee 
Herman a spot on the Chicago Bears. Not so. Micro- 
computers, especially graphically talented ones like the 
Mac, can play several positions in the world of team 
computing. 

The simplest form of connectivity is the sincerest 
form of flattery: terminal emulation. By tapping into a 
VAX— through either a telephone modem or a direct 
cable connection— and running terminal emulation 
software, you can make a Mac act like a DEC terminal, 
allowing you to access VAX applications from a Mac. 
The programs are still running on the VAX; you're just 
using the Mac to send them commands and view their 
responses. Usually, you forego the Mac's user interface 
and type commands as If you were using a DEC 
terminal. However, a clever product from Apple called 
MacWorkStation lets developers create Mac-like front 
ends for VAX applications. These front ends present 
you with pull-down menus and dialog boxes, then 
translate your selections into the typed responses that 
the VAX application expects. 

You'll find terminal emulation features in most 
communications programs, including Apple's 
MacTerminal, Software Venture's MicroPhone II, Hayes' 
Smartcom II, and Synergy Software's VersaTERM 
series. But each package's emulation talents vary. 

Some emulate only DEC'S older VT100 series, which 
are text terminals. More sophisticated emulators such 
as VersaTERM-Pro can emulate the newer VT200 series 
and VT-320, which can display graphics sent from the 
VAX using DEC'S ReGIS commands (ReGIS stands for 
Remote Graphics Instruction Set, a set of graphics 
commands VAXs use to create images on graphics 
terminals). 

Using a Mac as a terminal has several advantages. 
You can copy text and graphics from the VAX and 
paste them into Mac programs, and you can paste 



text from the Clipboard to the VAX. Terminal 
emulators also let you squirrel away incoming data 
on disk or commit it to paper. A Mac costs less than 
most DEC graphics terminals— and it can run Flight 
Simulator when you aren't online. 

A more sophisticated way to combine Macs and 
VAXs is to link Macs Into a VAX network. Even the 
smallest VAX provides hundreds of megabytes of hard 
disk storage. A VAX can be a formidable file server that 
can house (and back up) not only its own documents 
and applications, but those of a roomful of Macs, too. 

Because Macs and VAXs store their files In different 
formats, Mac-to-VAX networking products work behind 
the scenes to unite the two disparate systems. Some 
products let you create virtual disks, which appear on 
the Mac's desktop like any other disk but that actually 
reside as single files on the VAX disk. 

Coercing a VAX into storing Mac files is one thing; 
allowing VAX applications to access them is another. 
Products such as TechGnosis' SmallTalk bridge the gap 
between the two machines by providing file translation 
features that allow Mac users to work with files created 
by VAX applications, and vice-versa. 

Many of the same firms that make Mac-to-VAX 
disk-sharing products also offer software that allows 
Mac users to access printers on the VAX, and VAX 
users to access PostScript printers attached to Macs. 
Some products also turn the VAX Into a print spooler 
that intercepts Mac documents en route to the 
printer, stores them on the VAX disk, then sends 
them to the printer. 

You Say 10011J Say 11100 

But all this happy sharing doesn't come without 
complications. The Mac and the VAX use different 
network protocols— those rules of the road that 
determine how chunks of data called packets travel 
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on the network's wires. The solution? Teach one 
system to speak the other's language. Products such 
as Alisa Systems' TSSnet and Technology Concepts' 
CommUnity-Mac teach the Mac DECnet protocols, 
allowing Macs to join a VAX network. Macs that belong 
to a VAX network can run VAX applications and access 
the VAX's disk storage, printer, and electronic-mail 
systems. 

Another approach Is to add AppleTalk protocols to a 
VAX. A VAX that speaks AppleTalk can appear in the 
Chooser desk accessory as though it were a 
LaserWriter or an AppleShare server. Products that let 
you create virtual disks on a VAX generally use this 
second approach. Pacer Software's PacerShare and 
Alisa Systems' AlisaShare add the AppleTalk Filing 



Protocol to a VAX, allowing it to be used as an 
AppleShare file server. 

The most ambitious way to join Macs and VAXs is to 
link an AppleTalk network to a VAX network using a 
hardware gateway such as those made by Dove 
Computer and Cayman Systems (see the figure "Power 
Sharing"). On the Mac end, the gateway plugs into a 
LocalTalk connector, a SCSI connector, or into a Mac II 
NuBus slot. On the VAX end, the gateway plugs into an 
Ethernet connector. The gateway translates the 
protocols of one network Into those of the other. 

The most promising dividend of a Mac-VAX merger 
is distributed processing, which lets you combine each 
system's strengths to create powerful applications 
that neither system could handle by itself. Odesta's 
Helix VMX Is one example of Mac-VAX distributed 
processing. It combines 
the iconic approach of 
the Helix database 
manager with the file- 
serving prowess of a 
VAX. You design and 
access the database on 
the Mac using Helix's 
icons and form-design 
features, and the VAX 
handles the data- 
management dirty 
work— storing records 
and administering 
database access to 
numerous Mac users. 
Numerous other 
products allow the Mac 
to tap Into VAX-based 
databases that use the 
Structured Query 
Language (SQL). CHI 
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Network Etiquette 

Following some basic rules can help make 

communal computing work smoothly. 

❖ Run applications locally Avoid running large 
applications from a server. They'll perform slowly 
and bog down the network. Small, fast-loading 
applications work well from a remote server, but a 
complex program like PageMaker can make a 
network snail slow. Run large applications locally, 
ideally from a hard disk; use the server primarily for 
sharing and storing documents. 

❖ Don't run unreliable software Never run prerelease 
software or untested shareware on a network. A 
crash for one can mean a crash for all. 

❖ Don't delete indiscriminately Don't throw away a 
file with a cryptic name; it might be a work file that 
another user's application has created. Check with 
others before deleting files you don't recognize. 

❖ Release volumes you don't need When you're done 
with a server volume, release it by dragging the 
volume's icon to the Trash at the Finder. 

❖ Don't break connections If you must unplug a 
LocalTalk connector, make sure all users have saved 
their work. Reliable network software can usually 



reestablish a connection, but don't count on that. If 
you must detach from the network, disconnect 
your machine by unplugging Its network box from 
your Macintosh, not by unplugging the cables that 
go Into the network box. 

❖ Use the RAM cache You can reduce disk accesses 
by activating the Mac's RAM cache. In System 6.x, 
use the General control panel; in System 7.0, use 
the Memory control panel. 

❖ Use the same version of the LaserWriter drivers If 
you don't, you'll see frequent messages telling you 
that the printer must be restarted and reinitialized. 

❖ Share applications carefully Many programs weren't 
written with network use in mind, and can crash 
when used by more than one person at the same 
time. Be sure a program is designed for network use 
before storing It on a shared hard disk. And don't 
ignore the legal ramifications of networking. You 
may be required to buy a special license or purchase 
multiple copies of a program to use It on a network. 

❖ Back up religiously The crash of one person's hard 
disk leads to depression; the crash of a shared hard 
disk can lead to a riot. CSI 
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Summaiy: 

✓ Networking allows Macs and LocafTalk-equipped IBM PCs to share expensive hardware such as laser 
printers. You can also use electronic mail and file-server software to share ideas and information with 
coworkers. 

✓ Sharing a PostScript printer is a relatively easy process; Apple's LaserWriter printer driver is 
included with the Mac's system software, and can communicate with any Mac-compatible 
PostScript printer. All you add are cables. 

✓ Electronic mail software lets you transfer files between Macs as enclosures that can accompany 
messages you type. 

✓ File server software lets you turn one or more hard disks into a central storage area that can hold 
documents or applications. Security features allow you to assign passwords to folders containing 
sensitive data. 

✓ File server software provides file-locking protocols that prevent multiple users from trying to 
modify the same file. Record-locking protocols enable multiuser database managers to allow 
many users to access a file, but only one user at a time to modify a given record. 

✓ Dial-in access features allow you to tap into your network using a telephone modem. For acceptable 
performance, however, you'll want a 9600-bps modem. 

✓ A variety of networking products allow Macs and minicomputers such as DECVAXs to communicate 
and exchange data. 

✓ Start small and add new capabilities to your network as you need them — and as you master those 
you already have. 
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Appendix A 

Where to Buy 





This apjx^nclix provides companies and phone numbers for die products 
mentioned in this book. Public domain, freeware, and shareware programs 
aren’t listed here. ITiey’re available through online information services; user 
groups (call 800/538-9696 ext. 500 for Information on a locul user group); or 
mail order clearinghouses such as Budgetbytes (800/356-3551 for orders, 913/ 
271-6022 in Kansas), Educorp (800./8^l3-9497, 619/259-0255 in California), or the 
Public Domain Exchange (800/331-8125, 408/496-0624 in California). 



3Com Corp.; -IOH/%2-6400. 

3M Visual S>Mcrm Diwion; 800.328-1371. 
612'736-1285. 

— A — 

/Upps Corp . 4OH-'73V8350. 

Aliatnn. a SulMilury of SvMcms; 
m5/683-2226. 

/V>racadaia; 503/3-12-3030. 800/431-4871. 

Acius; 40a'252-4M4, 

Atlobc Sysicms, Inc.; 4 15^'96 1-44(10. H00.83.-W6H7. 
.\ilvanced Gravis Computer Tet hnoingy I ttl.; 

«M/434-7274. 800.1663-8668. 

AF.C Sofra-are: 703/450-1980. 

Affinity Miertmstems, Inc.; 303.'-H2-4H40, 
800/367-6771. 

Agfa-Compugraphic; 508.^58-5600 
.\l;Kltlin Sy-stems; 408.'685-9175 
Akiiis Corp.. 206.628-2320. 

.Alisa S«tems. Inc; 818'792-9474. 

Aliofti 713/35.3-4090. 

/Mtech Systems; 3ia'226-1702. 

Altra; 307.745-7538. 800,726-6153. 

AlLvys Corp . 214.680-2060. 

America Online ((Quantum Com|niicr Services. 
Inc.); 703/44H-87(X». 800,-227-6364. 

.American Power Conwrsion. 401/789-5735, 
800.443-4519 

APDA (sec A(>plc Pn)grammer’s ami IXn-doper's 
A.ssociation). 

Apple Computer. Inc.; -108'996-iniO. 

Apple Pn)gr.immcr’.s and Dcvx4opcr‘s Association 
(APDA); 800.282-2732, 408,362-3959. 

Archive Coqv . Data Storage Divtsum; 
800.237-4929 

Ans .\ov:i Software; 805-*564-2518. 800.445-1866 
Anlculaie Sysiem.s. Inc.; 800,'443-7077, 

617, '661-5994. 

.Ashlar; 408l'746-29S0. 

.Ashton-Tate; 21.33294(000. 800.227-4866. 
Authorware. Inc. 612.699-3095. 

Autodesk, Inc.; 415.331-0356 

— B — 

Bamcy’sain Qirp.; 4 15.32 1-3388 
Basic Needs; 6 1 9, '738-7020. 800-633-3703 



Bcikelev Systems, Inc.; 415/'54ll-55.^6, 
Bitstivam. Inc . 617/497-6222. 8(K».'522-3668. 
Ik^ PnMiuciioas. 415'925-256l 
Btiwers Development. 617,259-8428. 

Bravo Tcchnol(jgte>, Inc , 4l5'H4l-8552. 

Bright Star Technology. 206/45 1 -3()97 
Brixlurlnind Software. Inc ; 415/492-3200. 
H00.i2 1-6263. 

Bureau of Eexinmk Puhh5hing. 201,'M08-2700 
Byte by Byie; 512343-4357 

— C — 

Caere G»rp.; 800.335-7226. 408.39V7000 
CalComp: 714-B21-2000. 

(jlera Recognition Systems, Inc . 408-986-8006 
Ca>ady and Greene, inc., •108'62-i-H71(> 

Cayman Sy.sicms. Inc.; 617,494-I9‘>9. 
cc:Mail; 4l5.'96l-88tKI, 800..'448.25(KI. 

CE Software, Inc.; 515.224-1995. 

(entra! Point Softwaa*; 503.690-8090. 

Clans Corp.; 408987-7000. 

Cle;ir Lake Rescanh; 713,323-7842 
C.MS Enhancement.s, 714.222-6000 
Crxki .Masic Softwaa*; 800.843-2066 
Comtvjgraphic. 800.622-8973 
(iompimeenng Inc.; 416,>738-4(»01. 
CompuServe. Inc : 614./457-860t). 

Computer Aaessoiies G>q> ; 619-457-5500 
Gimputcr Caa*; 8(i0,950-2273. 

Gimputer Fricmb. Inc.; 503.626-2291. 

Connea. Inc.; -*08.9734)110 
Connectlx 0»q).; -11 5.-324-0727. 

(uxike Puhlic-.itiorvsi 607.257-8148 
Creative Solutions, Inc.: 800/367-8465. 

CTA; 80a252-l-i42. 212.935-2280 
Cucsta SiMcnes Gvrp ; 805-341-1160. 
H00,'332-3440. 

C,ums Manufactiiting. Inc ; 60.^-332-1123 
Custom Applications, Inc.; 508.667-85H5. 

— D — 

Dantz Deveki{mtcnt Girp : 4 15-819-0293. 
Datadesk Interiiatkmal; S18-780-1673. 
DataptxKluci.s Girp.; HI8.«87-8(X)(). 
l>ai.aViz; 2()3.'268-(K)30. 

Div-na Communicatioas; 80L-53I-0203. 



l>.rvStar Digital; 404,967-2077, K{K),9t')2-2077. 
Dcneha Softwaa*; 305/594-6965. 800-622-6827. 
DESTG>n>; 408.946-7100 
Diaqjcst. 4l5.*527-77t)0. 

Digidesign. Inc-. •il5.'327-H811, HOa'333-2137. 
Douglas Eleartinics; 415/483-8770. 

Dove Computer: 919.763-7918, 800.622-7627, 

Dow Jones Software; 609,'520-464l. 609/520-4642. 
Dow Jones-News Retrieval; 609.'52()-4641, 
609.32B-1642. 

Dr. Ts Mu.sic Software; 617.969-6657 
Dubl-Click Softseare; 818..700-9525 
Dynaw.ire, 4l5.'349-570U. 80aM45-3962. 

— E — 

E-mu Systems, Inc.; 408438-I921. 

Ehinan,' Inc.; 800/257-1666, 307.789-.3830. 
Eccironlc Aas; 415-371-7171. 800-245-1525 
ElseWare Girp.; 206^347-9623. 

Em Software. 800.253-8472. 

Emerson Electric Co.; 714-3BO-1005 
Engineered Software; 919,'299-4813. 

Epson .America. Inc.; 800.-289-3776 

— F — 

Forallon Computing. Inc,; 415,396-9100. 

Fifth Generation .Systems, Inc.; 504.291-7221, 800/ 
225-2775 

Foahought. Inc.; H03,'878-?484. 

Fixx Software, Inc.; 419,674-0162 ext 650. 

Frame Technology; 408.'433-33 1 1 
INXai. Inc.; 415,474-8055. 

— G — 

GCC Technokigies: 6174J9(M)«80. 800/422-7777 
GDT Softworks; 6W.291-912I 
General Power Corp.; 714,956-9.521, 

800,654-3469. 

Generic Software. Inc.; 206-187 2233. 
800.228-3601. 

GEnie (General Bectric Information Services 
Co ); 301.340-4000. 800-6389636 ext. 21. 
Genigraphics Corp.; BOa'6387348. 

Gimeor. Inc.; 202346-8775. 

Graphsofi. 301.461-9488. 

Great Wave Software. 408'4381990. 
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— H — 

llaxTtt MicnKomputcr Prixluas; 

Hci«r Software; 4l5/943'7667. 800.«H«-7667. 
Hd/cr Software; 415-943-76fi7. 

Hewlen-I'acloml Qi.; H(K)/7S2-09(K1, 

Hip Si)ftw:ut; Corp.; 617/661-2447. 

Houston lasirumeni. A Division of Aineiek, Inc.; 

80a-444-342S. 

Houick; 603.4W2-5200. 



Iconi Siimilatiuas, Inc.; 7(W/f520-4440. 

Icom Slmiilaiioas; 312/520-444(1. 

IGC Technology Corp.; 415/563-3612. 

In Focus S>'siems, Inc.; 800.'327-723l. 
InformaiNin Presenution TcchnnU»gjcs; 

HW'347-7791. 80a'233-9993- 
Infonmx Softt^•aa^ Inc.; 913>599-7100. 

800/438-7627. 

Inoaiic; 703/522-3053. 
lasight Developinent C(»rp.; 415/652-1115. 
lasignli Soluiioas, Inc.; 40ft-"522-7600 
InterGraph; 205-730-2000. 800,-345-4856. 
Inierfe.if Oxp.; 617/2904)710. 

Iniermatlc Inc ; 312-282 -4700. 

Iniujt; 415.322-0573. 

lonieg .1 Corp.; 801/778-1000, 80(i. -156- 5522. 



Mlcnxek lair. Inc . 213-321-2121 
Mii-sulH.shi FIl\ ironies An;c-rk a, Inc Infnimiunn 
Sv-siems Diviskui; 213/217-5732. 

•Mouse Sy’Menvs, Inc ; 415.-656-1 1 17. 

— N — 

Natural Intelligence; 6I7/2f»6-"858. 

NKC Tcchnologle.s. Inc., T0H-8(i-95lX). 

8tl0.'5f)2-520« cxL 632. 

.\ew.sNet; 8O(V.345-l301. 

Nikon. liK.; 516-222-0200 

Nine to l•lvc Software Co.. Inc.; 3()3.'443-H04. 

Norihgaie Computer Systems, Inc., 61’/470-i400. 

800.348-1993. 

Nowll. Inc.; 4IW747-4000. 

Nm-ote< h. Inc ; 415/331-7815. 
nView Oup.; 80a736-+139. 8C^|.873-1354 

— 0 — 

Otlesta Cnti).; 312'498-5615. 

Oftlclal AiHine Guides; 800/323-3537. 

Oliluvai Corp.; 305/665-4665, 8(Hl'H22-0772. 

On Teclituilogy: 617.4J76-09IX). 

Ojx.ixle Systems. Inc.; 41V32I-8977. 

Optical Data Q»rp. Hi:)0.524-248l. 90H-)i6h4)022 
Orange Mkro, Inc.; 714.770-2772 
Oahlil Technology; 4’.5.-6834).3IK) 



— J — 

J. L GK)|>er F.lccin}nics; 2 1.3.-306-4 13 1 

— K — 

Kanilu Software Corp.; 703/332-0213. 

Kcnnccl Techrurlrcgy-, 408/370-2866, 80tt'552-l232. 
Kensington Mic'niware lid.; 212-'475-5200, 
80ft'535-4242. 

Kent-.Marsh; 713/6234)618, 80a‘325-3587. 
key tmnic; 509.928-8000. 

Koala Technologies; 408/2874)311 
Kraft Systems, Inc.; 619/724-7146. 

Kuna Corp.; 602/276-5533, 800/445-8782. 

— L — 

La.serMA.X Sy’siems; 612-944-9696. 

Lconaal Derrlopment Group; 800, -'468-9143. 
Utniset; Graphic Design Software; 201/8454»HX). 
lanker Systems; 714-'552-1904. 
liigittch, Inc.; 415/795-8500 
lynx Oimputer Products; 213.390-9990, 

80ft'32 1-5969. 

— M — 

Maca-atlons; 415/359-7640. 

MaiTu.Mind, Inc.; 415/4424)21X1. 

.M;igic Software; 402/291-067(1, 800/342-6243. 
.Magnum Software Corp.; 818701-5051. 

Malastay; 818991-6540. 

Mark of the L’nicom, Inc.; 617376-2760 
Ma.ss MkmssMcms. Inc 408322-1200. 
800322-7979 

MCI Mail (MCI); 202/293-4255, 80a'444-6245. 
Mkro Frontier, Inc.; 515/270.8109. 

.Mkro Planning lntem;itlonal; 415/389-1421). 
MkriK'om Sciftwarc Division; 919/490-1277. 
ext. 924. 

Micmlyiltx 716/248-9620. 

.Mkroseetls Publishing; 813.-882-8635. 

Mknisofi Corp.-, 206.882-8080. 

Mkaiiech IniemaiKinal; 203/468-6223, 
»0a‘626-4276. 



— P — 

Pacer Software, Inc.; 619.'454 0565, 

Palomar Software. Inc., 61972 l-7(XKi 
Para .Sy.stems, Inc.; 2U-446-7363. 8(X)/238-7272. 
Paraoimp, 415-95W091 
Paragon Concepts, Inc; 8(X»,922-29')3 ext. 4 10. 
Paupori Desigas, Inc.; 800/443-32 10, 
415,?2f>4)280. 

PDS Vkleti Technology, Inc.; 714/244-3521. 
Penpheral Ijnd, 4I5.-1657-221 1. 8(X), -288-8754. 
PeiMiail Computer Peripherals Cor|).; 

Personal Writer. Inc.; 213-'556-l(Xll. 800.-322-4744 
Portfolio Systems; 718935-9501, H(X)-729-3966. 
Povix-r l*p jkiftw.irc-Corp.; 4l5.'3-45-59(X), 
800-851-2917. 

Practkal S«iluiion.s. Inc; 602-322-6U«r 
Prcicncti Puhllshers. 93L683-3.5H3 
Prescience Girp.; 415-282-5864 
Primera Software; 415-525-3000. 

Pnimetlieus IToducts; 503.'624-0571, 
800/477-3173. 

— Q— 

QMS, Inc.; 205^33-4300, 800Y>5 1-2692, cxi. 906 
Quark. Inc ; 303932-2211. 

QUMI-: CoH) ; 408942-4000. 

— R — 

Radius, Inc.; 408' 434- 10 It), H00.'22?-2795 
RagTime U5A; -115780-1800. 

Ra.stcfO|)s; 8IXV-I68-7600. 

— S — 

Salient .Software; 415/321-5375. 

S.iyeti Technology. Inc.; 800.-836-7730. 
Sciilumheiger; 3139956000. 8(X).-3('>6-0060. 
ScItorCorp.; 415.-570.7700. 

Scorpion S\-stems Gnxi;); 415-861-2956 
SecondGIANCE. 619/598-5225 
Shiva Coqi.; fil7.'864-8500, 800/458-3550 
Silicon IkMiii Software. Inc . 6 1 9.-695 6956. 



.Silicon Beach Software. Inc.; bl9-695-695f» 
Sitka; 415-769-9669. 800/44544677 
SmethersBames 503''274-2800. 800-237-3611. 
Softuare Discov-enes, Inc.; 203,'872-1024. 
Software Ventures (kirp,; 415,6-44-3232. 

Solano Elearonk-s; 619/573-0801 
Solution.s Internatkinal; H02-658-55(X» 

Sony Corporauon of America-. 201,9306034. 
.s<ipjiisucatcd Ctauil.s. Inc ; 206/485-7979. 
800.-827-4669. 

Spinnaker Software; 612944-3915. 
SleinIx-fg-Jones; H1R993-409I. 

Strata; 80i/628-52l8, 8(X).-'678-7282. 

Structural Re.se;iirh and An;ilysis Coip.; 
21.5,^452-2158 

Su{K*rMac Technology-; -i08-245-2202. 

Symantec Corp.; 40H-253-9(i00. 

Synumcc; 40.8-253-9600. 

Symmetry Coq>.; (4)2-998-9106. 

.Synergy Software; 215,-779 0522. 

— T — 

T/Maker Co.; 415-962-0195. 
rank Software; 305,-378-i 1 10. 
rech-Alllance; 206-25 1-5222. 

TechGmtus Inc.; 407, 9976(447. 

Tei Imokigy OxKcpis. 800,777-2323. 
508'443-7311. 

Tektronix: 503/682-7377. K(W-8356inO. 
TelelVpesetling Gi ; 617734-9700 
Texas Instruments; 8tXl.'527-3500, 214,9956611. 
ITe FreeSofi Oimpany; 412-8-46-27(XJ. 
ll'.e Vovager Ctxnpany; 213-'451-13H3 
IhunderWare, Inc.; 415^54-6581. 

Traveling Software; 20(v483-8088, 80U662-2652. 
Treiulware; 203,-92(vl 1 16. 

Tnies-Lsion; 800.-8586783 

— V — 

Vamm Sv'siems, Iik.; 619,5636700. 

Vailiy-iier; 800,631-8134, 201,8H7-«(XX). 
Vers:iCAD Corp.; 7K-960-7720. 

Virginia Sy.stems. Inc.; 804.739-3200 

Visual Inftirmatkin Devekipment; 818918683). 

— W — 

W.icom, Inc.; 201/265-4226. 800922-6635. 
Warner New Media; 818-855-9999. 

W:iy7;il:i Technology Inc.; 612/447-7321, 
HIJO-735-732I. 

Welcom Software Technology; 71 3.-558-05 14. 
WorilPerfett Girp ; mu, '225-^. 

Working Software; 408.-423-5696. 

Workstation Tecimokigtes, Inc.; 714.-250-8983. 

— X — 

Xerox liiuiging Sy.siem.s; 415.-V65-7900, 

— Z — 

Zetlair. Inc.; 602.8816101, H(jO '482-4567. 




Appendix B 

l^oduction Notes 




T his book is a superb example of what you am tlo with 
Macintosh technology. The Mac was used in vimially 
ev'ery aspect of this book’s pnxluciion. 

To w'rite the original columns, I used versions 1.05 
through 4.0 of Microsoft Word. To revise and expand the 
columns, I used Microsoft Wortl 4.0. 1 w-anied each chapter 
to be based on the column e.\acily as it appeared in print, 
but that introduced a problem: many older columns had 
been produced using an outside hpesetiing firm, and 
electronic versions of the text files weren’t available. 

ITte answer? Optical character rccogniiion. Using Caere 
Corporation’s OmniPage and a DEST sheet-fed .scanner, I 
scanned tear .sheets of the older columns. After much 
proofreading and correcting, 1 had the files I needed. 
OmniPage w'as even able to retain formatting such as italics 
and bold, which also .saved some time. 

My next step wus to get electronic versions of the more 
recent columns, Ixiginning with the May 1989 issue (the 
first to l)e desktop published). Macuorld^ production 
department supplied me with the final column files in Aldus 
Page.Maker format, and I ased PageMaker 3.01 and 4.0 to 
export their text to Microsoft Word files. 

\Vliile all this was going on, Afacwor/r/Scimr Design 
Associate Arne Huriy was using his Mac Ilfx and .Aldus 
FreeHand to create the beautiful illustrations in this lxx)k. 
Thanks to telephone modems and dial-in network sofiw:are, 
Arne was able to instantly transmit his miLsierpieces from 
San Francisco to my office located on California’s rugged 
north coast. To be more specific, we corresponded and 
e.xchanged the files using CE Sofiw'are’s QuickMail. At first, 1 
called in to the magazine’s mail server using QuickMail's 
QM Remote pmgram and a 2*100 bps Haye.s-compatible 
imxlcm. Later, I sw'itched to a 9600-bps mtxlem that 
allowed me to dial directly into A/acuvr/^/’s network and 
even access the AppleShare file servers. 

I used America Online to transmit completed chapters to 
technical editor Dennis Cohen in Sunnmle, California. He 
edited them on-.screen and returned the edited chapters to 
me \ia America Online. >X1ien 1 had technical questions on 
System 7.0 or Apple’s new Personal LaserWriter LS and 
SiyleWriter printers, 1 used Apple’s AppleLink communica- 
tions service to correspond with the appropriate Apple 
prcxiuct managers and engineers. Using electronic mail 



eliminated annening games of telephone tag and enabled 
Apple’s experts to put together more comprehensive 
aaswers to my C|ueries. 

'fo create the screen shots, I used Mainstay’s Capture 
utility, which unlike Apple’s snap.shot FKEY, is able to 
capture pulled-down menus. 1 used Claris’ MacPaint 2.0 to 
tweak the montxiirome screen dumps and U*tni.set’s 
ImageSiudio and Adobe Photashop to polish up the gray- 
scale lllustnitions. I’o reduce the amount of disk space 
required by the illusinitions (and the chapters, for that 
matter), I u.sed .Aladdin Software’s Stufflt Classic file- 
compression utility. 

I then submitted final chapters and an to IDG Books 
using AppleLink and old-fashioned overnight couriers. IDG 
B(K)ks turned my electronic materials over to University 
Graphics, the production hou,se. Their crack staff assembled 
the final pages with PageMaker 4.0 and output them to an 
.Agfa-Compugraphlc image-setter. The body text in this book 
is Bitstream’s ITC Garamond. The illustrations, subheads, 
tables, and figure captions u.sc typefaces from Bitstream’s 
Zurich family, a Univers lookalike. 

After w'rapping up the chapters, I created the quick 
reference card using PageMaker 4.0. By doing the layout 
mwelf, I was able to see exactly what would anti w'ould not 
fit, and adjust accordingly. I u.sed AppleLink to tnmsmit 
preliminar>' versions to IDG BtM)ks Production Manager Lana 
Olson, who checked the margins and positioning of text to 
verify that everything would fit. 

This Ixiok’s cover illustration wtls created by sketching the 
figure on paper, then scanning it with a Microtek scanner 
which wtLs used its a template to redraw the figure using 
Adobe lllusiraior 3.0. This illiistrntinn was creited by Ron 
Chan — Bay Area residents w'lll recognize Chan’s 
distinctive style from the covers of the San Francisco 
E.xaminer’s weekly T\’ magazine. Mac aficionados encounter 
Chan’s work freciuently; his illustrations appear in Maai'o/i</ 
and other Mac perltxlicals on a regular Ixisis, as well as on 
Mac i^mduct packaging (his illustration on the MacroMind 
Director box is just one example). 

There you have it — a remarkable collalx)ration 
involving over a dozen people saittered across hundreds of 
miles. .And, as I’m fond of saying, it all happened on a 
computer that smiles when you .switch it on. 
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l .'iMB disks stv floppy disks 

3-1) animation, 162-163 

3-D graphics pn)grams, 107-110 

•il) Calc (Adus), 56 

4lh Dimcnsk)n (Acius), 56. 96. 523 

24- bii sidco boards. 101. -<92-193 
2-lL dilco board (RasiciOps), -192 
24S Vida) l)oaid (RasierOjisi, 492 

25- pin connoriors, 276 
32-l)ii microprocessors. 278 
32-l)it QuickDraw. 102 
50-pin conneaoR. 276 

The '88 Vote pacicage (ABC News 
liueniaive), 219 

I2SK Macintosh Macintosh 128K 

•lOOK disks MV floppy disks 

512K Macintosh Macintosh 512K 

800K disks floppy desks 

911 (Mkrocom), 356 

56001 chip, 281,419 

68000 chip, 278 

68020 chip, 278 

68030 chip, 272, 278-279 

68851 chip. 272 

68882 chip, 279 

— A — 

/\apps’ DigiVideo, 225 
.4ask (CE Software), 245, 253 
.Mxiton 

InterFax. 179 
Pn)Point. 485 

ABC News Interactive vidaxllsc 
packages, 219-221 
/\bout command, 23 
/Nbracaebta's Design Your Own Home 
Architecture, 215 

M>sent‘Mmded Professor, Vx\ 167 
Abvent'.s Zcx)m, 163 
AC (alternating current), 402 
.Accelerator 16 (Radius). 272 
.Aaclerator 25 (Radius), 272 
aaelerator boards, 6, 442 
Giche memory on, 272 
Access .Managed fovin)nmeiit (Casady 
and Greene), 253. 369 
access time, 266 

AccuText (Xerox Imaging S)’stems), 
188 

.Adus, 56, 91,96, 523 
acx)u.stic modems, 178 
acTixivTUs, 275-282 
Acta .Vlv-antage (Symmetry Software 
Coqxxation), 36. 128 
ADB (Apple Desktop Bus). 275-276. 
479, 480 

.Address Book Plus (Power Up 
Software). 95 



addre.ss Ixjs, 448 
Adobe Systems 
see also PostScript 
.Adobe Tvpe Manager (ATM), 10. 
251, 315,' 469 

Font & Fimaion c:italog, 83 
Illustrator. 191-105. 461-462 
Photo.shop, 109-101, 102, 508. 509 
Sonata music font, 150 
Ty|H!Align, 72, 469 
Adol)e Type .Manager (.AT.M), 10, 251, 
315, 469 

Advanced Gravis, 483, 487 
Adv-.inced Interface’s TOM INH’, 244, 
246 

.AEC Softw.ire’.s FastTrack Schedule. 
199 

Affinity Miernsv-stems’ Tempo II, 243, 
24^1,291 

After Dark (Berkeley Systems), 163, 
251 

aftertouch, 145 

.Agfa’s Ftxus 11 800GSE .sc'anncr, 505 
.AIDS package (ABC News Inttmiive), 
221 

AIFF (Audio Inteahange File Fomiat), 
418 

/Maildin Systems 

Shoncut, 244, 247, 249 
StulBt Deluxe. 252-253 
.AlamiCloLkDA.21 
.Alchemy (Passport De.signs), 151, 412, 
414, 423 
Aldus 

Freelland, 104-105. 461-162 
PageMaker. 36. 64, 65-67, 70-71. 
523 

Persuasion, 128, 129, 130, 132 
aliases, 319-322 
aliasing, 505 

anii-aliasal .screen fonts. 235 
aligning ty|)e. 79-80 
Alisa Systems' TSSnet, 527 
alpha ctiannel, 102 
Alplialx.‘t for.AilulLs, 123 
ALSoft 

DiskKxprcss II, 250 
Masterjuggler, 245, 246-247 
MultIDlsk, 249-250 
.Altai) Systems. 143. 153 
alternating current (AC). 402 
Altra’s Felix. 487 

lAmanda Stories (V'oyagcr Com|Xiny). 
117 

Amazing Mac Facts, 33 
A.MD29000 chip. 280, 493 
.AME (Casady and Greene), 253. 369 
•Amenca Online, 175-17? 
programmers’ forums, 4.57 



.-American Cartndge Recycling 
Association, 476 

American Micro Devices’ AMD29000 
chip, 280, 493 

.American Natmnal Staiulards Institute 
(.ANSI), 280 

IGES (Initial Gmpliics Exchange 
Standard), 214 

American Power Conveniktn’s 

uninterupilble |X)wer supplies, 407. 
408 

.Amthcan Standaitl Cixle for 
Infoimttion InteaTunge (ASCIO 
files. 280, 375-378 
amplitude, 415 

Amming Omselm to Iteatb: Public 
Discourse in tbc of Show 

Business, 221 

analog4(Hligital converter, 142, 415 
Anchor Automation s nuKlems, 179 
AND logical operator, 92 
angular dimeasioning, 212 
animation pmgrams, 108, 109, 157-169 
multimedia 

.-Animation Stand (linker Systems), 224 
.ANSI see .American National Standaals 
Institute 
ANTI virus, 36-1 
antl-aliased .screen fonts, 235 
A.NTI-ange virus. 364 
A.NT1B virus, 364 
AntiPan. 3?0 

.AntiToxin (Maiastay), 368, 370 
.Anx, -149 

.APDA (Ajvple Programmers and 
Devebpers Asstxiatlon), 122. 237. 
437 

Apple Convolution routine, 233 
Apple Desktop Bus (ADB), 275-276, 
4?;. 480 

Apple File Exciiange, 383, 38-1 
.Ajiple liaalwarc and .softw-are see 
Macintosh computers; System 
.software; specific pnMiucts by 
name 

Apple menu 

.About command. 23 
allLscs with. 319-320. 321-322 
illustrated, 18 

System 7.0 differences, 310, 318- 
320. 321-322 

•Apple Pnvgrammers and Developers 
.Assodation (.APDA), 122, 237, 437 
Apple Scanner, 65. 189. 190. 502 
Apple video utility. 229. 233-237 
AppleCD SC drive, 346 
AppleEvents, 334 
Afiplelink. P5 



/A{)pleShare, 521-522 
aldses for file .servers, 321 
illustrated, 522 
st;indby (Xivver for. 407-408 
System 7.0 and. 329 
A|)pleTaIk, 527 
application file, 434 
appliatkxi memory size, 304-306 
applicatkrn menu. 317, 318 
appllauous see .software 
applications generators, 94-95 
appllcation-spaific maca>s. 290 
AppMaker (Bowers Development), 436 
ApixSizer, 269 

archlieaural GAD, 208, 209 
see also computer-aiilcd design 
(CAD) 

.Aahilrion It (Gimair), 215 
.Aahive Corporatkin's MaxStream, 353 
aahhes, aliases for, 321-322 
argumenis, 52 
arrow key^, 29, 30 

Ars Nova Software’s Praaica .Musica, 

153 

an 

aW/zAographic.s 
clip an, W 

continuous-tone Inxiges, 502 
line an, 62, 502 

Articubie Systems’ Voia* Navigator 11. 
487 

ascender, 76 

ASCII files. 280, 375-378 

.Ashton-Tate 

Full Impact. 50, 53. 55-57,98 
FullWrite, 36-37. 39-44. 46,47,69. 
303 

A-size, 214 

as,sembly Unguage, 432 
ATM (Adobe Type Manager). 10, 251, 
315, 469 

audio see muliimtxiia; sounds 
.Autlk) IFF (Interchange File Format). 
418 

Audio Interchange Ftle Format (AIFF), 
418 

Audio Notes series (Warner New 
Media), 221 

.Audiomalia board (Digidesign), 225, 
281, 419-420 
Aura Systems, 449 
autbnring pn)grarns 

HyperCard, 121-122. 123-125. 224 
multimedia and. 218, 223-224 
Auilrorware Professk)nal (Auihorware), 
224 

AutoCAD (AuKKiesk), 207, 210, 215 
.AutcKlesk’s .AutoCAD. 207. 210. 215 
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autcxlimensioning, 212 
autoleading. 78-^ 
automatic document feeders, 5(M 
automatic head-parking. 341 
automatic OCR programs, 188-189 
autoscrolling, 325 
A.1'X,301,483 
average access time, 343 

— B — 

background tasks 

multitasking 
file copving. 327 
likely candidates, 299-300 
optical charaacr recognition 
(OCR). 187 

printing, 19. 299, 516, 517 
backgrounds 

for HypetCard, 114-115 
for presentations, 130, 131 
backing up. 349-356 

backup utilities. 250, 349, 351-354 
features and shopping tips, 353- 
354 

nemxirks and. 528 
as virus protection, 366 
Backmatic (Magic Software), 351, 352. 
354 

backup utilities, 250, 349, 351-354 
balloon help, 317-318 
Barneyscan’s C1S*3515 scanner. 505 
base line, 76 
BASIC. 430, 431-432 
Basic Needs’ 'I’he Cordless .Mouse, 483 
B^isic Typo^rapfy\ 83 
batch-processing desktop publishing 
programs. 69 
Bates, Roger. 271 
batteries, 263 
baud rate, 178, 179 
BBSs (bulletin brxtrds), 171, 363 
Bcatrous, Frank, 240 
beeps, 411, 412, 418 
Beetho\en, Ludwig \an, 221, 222 
Betkelcy Systems' After Dark, 163, 251 
Bernoulli Box drives (Iomega 
Corporation), 341-342 
for backup, 353 
illustrated. 342 
Mac-PC file transfer with, 384 
sharing, 514 
Ik'moulli, Daniel, 341 
Biggs, John R.,83 
BiPlane. 57 

Bin! Anatomy (N’oyager Company), 
117.118 
bit, 266 
bit rate, 179 

bitmapped fonts \*s. outline fonts, 312- 
314 

bitmapped graphics, 100, 101 
see also paint programs 
object oriented graphics vs., 100- 
106, 208 

hitmapping aikir, 490-491 
bitmap.s of printed pages. 471-472 



blackouts, 403 

BLPU(GCC Technologies), 11 
Bluepnnt (Graphsoft). 215 
boards 

24-bit video boards, 101, 492-493 
accelerator boards, 6, 272, 442 
cache memorv boards. 271-272. 

445- 446 

color video boards, 6, 8, 101, 293, 
492-i93 

cominunicatioas boards. 6 
expandaliility of Mac mrxIeLs, 5, 6, 

446- i48 

image processing rc<juircmcnts, 

101 

installing, 388 

for .Mac-PC file traitsfers, 384 
SLM.MS, 8 

upgrading. 442-446 
vetior acederator boards, 213 
for videotaping. 168 
body type. 76 

Bogas I^luaions' Studio Session, 142 

Bollinger, Steve, 240 

bombs see crashes 

Boomerang. 240 

boot bkictu, 389 

Boston Computer Exchange, 174 

bouncing tracks, 421 

Bowers Development’s AppMaker, 436 

bps (l)its per .second), 178, 179 

Brandow virus, 365 

Bravo Technologies’ MacCalc, 57, 303 

Bricklin, Dan, 49 

Bright Star Technology's interFace, 

166, 167, 224 
brightness of color. 496 
Broderbund Software's jam Session. 
142 

Brown. Don, 369. 370 
brown-outs, 263, 403 
B-size, 214 
bugs 

in 32 -bit QuickDraw 1. 1, 102 
programming and, 434-435 
bullet charts, 129 
bulletin Ixiards, 171, 363 
bundle bit, 395 
Burns, Aanm. 84 
buses 

address bus/data bus, 448 
Apple Desktop Bus (ADB), 275- 
276, 479, 480 
defined, 276 

SCSI bus, 276-277, 387-388. 390 
Business LaserPrintcr II (GCC 
Technologies), 11 
buttons 

In HyperCard, 114, 117-119, 123- 
124 

illustrated. 26 
System 7.0 dllferences, 310 
buying a .Macintosh, 3-16 
hardware ilecisions, 5-9 
Macs vs. PCs, 4-5 
other add-oits, 13 
printers, 10-13 



buying a Macintosh (continued) 
sample systems, 14 
table comparing .Macs, 5 
tips, 15-16 

upgrading vs., 452-453 
u^ Macs, 9-10 
when to buy, 16 
buying izv shopping 
byie. 266 

Byte for Bvie Corporation’s Sculpt 3D, 
108 

— C — 

C language, «l-(32, 434, 435, 437 
cables 

Ethernet, 520-521 

Mac-PC file transfer using, 379-381, 

384-385 

null modem cable, 381 
Peripheral Interfiicc Cable, 276 
printer cables. 470, 475 
SCSI svstem cable. 276-277. 388, 
390 

for sharing printers, 515 
caching 

cache memorv boards. 271-272, 
445-446 

disk caching, 271-272, 279, 344, 
445-446 
font cache, 472 
instruction cache. 278 
RAM caches, 269-272, 528 
CAD see computer-aided design (CAD) 
CAD/CA.M, 209-210 
CADD Level 1 (Genetic Software), 215 
CADMovier (Kandu Software), 214 
Caere Corporation 
OmniPage, 188 
Parallel Reader, 189 
Typist, 190-191 
CalComp’s V^lz, 486 
Calculator DA, 21 
calendar utility, 240 
Calera Recognition Systems’ TopScan, 
188-189 

CAM (computer-aided manufaciuring), 
209-210 

camera ready layout, 62 
camera view, 108 
Canning, George, 58 
Canvas (Deneba Software), 104, 105, 
106 

Capture (Maiastay), 251 
Carbon Copy Mac (Microcom), 519- 
520 

cards boards 
Carpenter, John. 240 
Ca.sady and Greene's Access Managed 
Environment (AME), 253, 369 
category names. 106 
Cause (.Maxem), 436 
CCD (charge-couplerl device), 502, 503 
CD Remote DA, 347 
CDEF virus, 364 
edevs, 280, 288 

utilities 

crashes after adding edevs, 392 



edevs (continued) 
illustrated, 241 
System 6 jc edevs. 284-285 
System viersion and, 241 
CDP (Compound Document 
Pnxessor) hardware, 189 
CD-ROM drives, 346-348 
multimedia and, 218, 221-222 
Clip Tunes, 423 
with HyperCard, 116 
sharing, 514 
CE Software 
Aask, 245, 253 
DiskTop, 244, 247, 248 
ItLOut, 245. 252 
QuicKevs2. 243, 244,291 
QuicLviail, 518, 519, 524-525 
Tiles, 243 

Vaccine, 368, 369, 370 
cell pointer, 51 
cells, 50-53 
Central Point Software 
Deluxe Option Board, 384 
MacTools Deluxe, 250 
PC Tools Deluxe for the Macintosh, 
356 

central processing unit see CPU 
CERL Mask: Group’s Lime, 150 
CH Products' Mach I\' Plus, 487 
chamfers, 211 
character attributes, 374 
charge-coupled device (CCD). 502, 503 
charting programs, 106-107 
chans 

see also presentations 
bullet chans, 129 
chaning programs, 106-107 
improving with graphics programs, 
98 

check boxes. 26 
Chemicoff, Stephen, 437 
Chicago Manual of Style, The,lb 
Chime, 412 

chips see coprocessors; CPU; graphics 
coprocessors; PMMU 
Chooser, System 7.0 differences, 328 
Chooser devices see RDEVs 
Chooser resources see RDEVs 
chording, 485 
Christensen, Steve, 240 
circular-8, 280 

C1S*3515 scanner (Bameyscan), 505 
clamping voltage, 404 
Clancy, Michael, 437 
Claris 

see also HyperCard; ^ific 
programs by mme 
double-clicking in program 
palettes, 26 

Option key uses by, 32 
Cbris CAD (Claris), 215 
Claris Graphics Translator (Oaris), 214 
Classic see Macintosh Cla.sslc 
Clean Up command, System 7.0 
differences, 328 
cleaning, 258-259 
Clear Lake Research, 122 
ClickChangc (Dubl-Click Software), 
251, 497 
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clicking. 25 
dip an, 99 
Clip Tunes, 423 
Cliplxiani 21-22 

ijiilitics enhandng. 251 
Giphoard file, 289 
cl(x:k not keeping time. 263 
ckxk rates, 278, 279 
clones AV PCs 
ck)se Ixw. 20 
Cl()sc\'ie\x'cdev. 292-293 
CI.UT.S (color kx)k-up tables), 491-492 
CMS linhancemcnLs’ stamlby power 
supplies, 409 
OKfci. 150-153 

C(Kic*otiente(l desktop publishing 
pmgranvs, 69 
Cohen, Irank, 362 
colon (:), naming and, 30 
tt)k)r alibraiion hurdwaa*, 105 
color l(K)k*up tables (CLLTs), 491-492 
Color menu. System 7.0 aplacemeni, 
318 

color picker dialog bo.x, 495-‘i96 
color printers, 499 
0»k)r QuickDraw, 102 
color .se|xiraik)ns, 67, 101 
color \ideo, 489-500 

24-bit video lx)anLs, 101, 492-493 
System 7.1) and. 318. 319. 497 
color vkleo Iwxirds, 6, 8 

24-l)it video Ixxirds, 101, 492-493 
CloseView and, 293 
c«)k>r wheel dialog box, 495-496 
ColorFast (GCC Technologies), 134- 
135 

Q»k)ri/er (Palomar SofiwTire), 251. 497 
CokirSpace Hi (Miss Mlcrcisysteias), 
224-225, 232 
Cj)lorS|)ace Plus6K (Miss 
Micn)systems), 232 
(a)lorSiudio (Umset), 100-101, 102 
columnar reports, 93 
cailumnar tables see tables 
columns, .spreadsheet, 50, 51 
comma-delimitttl text files. 379 
command-driven desktop publishing 
IMOgrams, 69 

Command-kcT shortcuts see keyboard 
.shoncuis 
commands, 18 
communirations boards, 6 
communications software, 13 
.Mac-PCfile transfer, 381, 382 
(!ommUnity-Mic (Tt\hnology 
Cona*pis), 527 
comjuct discs see CD-ROMs 
com(uct .Macs AV Madntosh Classic; 

M;icintosh SIv^O 
Oimpactor. 240 
compilers, 435-434 
composite signal, 232 
composition, 140 
Comfxiund Dixumeni Proccs.sor 
(CDP) hardware. 189 
compound dcKiimenis, 21 
comprehensive drawings (avmps), 62 
compression hanlwarc, 101 



Compuneenng's landesign, 210 
GimpuServe. 173-177 
prr^mmers’ forums, 437 
GimpuServv Information Manager. 177 
Computer Accessories Corporation 
.standby power supplies, 409 
.surge 5upprcs.sors, 408 
Computer Care. 449 
Gimputer Friends' TV Producer Pro, 
223 

Gimputer .Svstem A.ssociaies, 449 
computer viruses see viruses 
computer-aided design (CAD). 207- 
216 

computer-aided manufaauring 
(CAM) and, 209-210 
mechanical CAD. 208, 209 
computer-aided manufacturing (CAM). 
209-210 

G)ncenWare+ (Great Wave Software), 
141 

GmcenWare+.MIDl (Great Wave 
Software). 141, 150 
condensed fonts, 314 
conditional statements for mail merge, 
93 

(xjnducior track, 147 
Connect Business Information 
Network, 173, 175-176 
compared to other services, 175 
interface of, 176 
ConnectLX Corporation 
Maxima, 171 
Virtual. 272 
connectors, 275 

see also Apple Desktop Bus; SCSI 
bus 

amstraining aaions, 28 
amtexi Intelligence OCR. 188 
context switching, 298-299 
continuous .VllDl data, 145 
continuous-tone images (halftones), 

62. 502, 506 
control codes, 456 
Control Panel 
alias for, 321 

System 7.0 differences, 311 
Control Panel devices sseedevs 
controllers. 456, 467-468 

PostScript vs. QuickDraw4>ased. 
464. 468, 469 

Gx)ke Publications' MaihWriter, 37 
c(K)ling Macs, 260 
Gx)per, Doug, 437 
crxipcraihe multita.sking, 300-302 
coordinate windrrws, 211 
coprocessors, 279-281, 493 
upgrading. 445 

see also graphics cx)processors 
copy protection, sequencers and. 149 
cxjj)yfining, 62. 78 
spying 

Ixickground file cxipying, 327 
ilcsk accessories (DA.s), 242 
Scrapbook contents between Macs, 
22 

System 7.0 differences, 327-328 



copying (continued) 

trouhicshixiting for copying 
multiple files, 394 

copyri^t .symbols in display type. 81, 
82 

Cordless Mouse (Practical St)lutions), 
483 

Cordless Mouse. The (Basic Needs), 
483 

cosmetic utilities. 251 
CPM (critical path methrxi), 196 
CPU (central processing unit). 272, 
277-278 
upgrading, 442 
Craig. James. 83 
crashes 

see also troubleshooting 

after adriing system extensions, 392 

during stanup, 389-393 

ID number is 12. 15. 25. 26, or 28. 

393 

critied path method (CPM). 196 
cTop mark.s, 62 
C-size, 214 

CTA's StanKeader, 188 
Cubase (Steinbeig-Jones), 147 
cue programs, 140 

Cuesta Systems Grporation's standby 
power supplies, 409 
current size (memory), 30-1-306 
Curtis Manufaauring's .surge 
suppressors, 408 

Custom Applications’ Freedom of the 
Prcs.s, 470 

— D — 

daisy chaining, 276 

Dantz Development’s Retmsptet. 250, 
352,354 
Damey, Bill, 84 
D.As see desk accessories 
DAT (digital audio tape). 422-423 
data bus, 448 

data cache, 271-272, 279, 344. 445-446 
data exchange, 375-386 
animation file format. 163 
.ASCII files, 280, 375-378 
CAD file formats, 214 
daia-orchange formats, 107, 375. 
376 

file-transfer utilities, 245, 252. 379- 
380 

graphics formats, 107, 376 
IGK (Initial Graphics Exchange 
Standard). 214 

interapplicjtion communiations 
(lAC), 330-334 

with PCs. 57. 71. 107. 215, 245, 252, 
379-385 

sound-editing file formats, 418 
Data Interchange Format (DIF), 376 
liata point, 106 
data series, 106 
data transfer rate, 343 
database managers, 87-96 
see also HyperCard (Chris) 
multitasking and, 303 



(htaIxLse managers (amtinued) 
patch librariares, 140 
spreadsheets as, 50, 95 
Datacopy’s JeiReadcr 220 .scanner, 5(M 
Datadcsk International 
Mac-101 keytxiard, 481 
Switchlxml, 482 

DataPak (Mass Microsystems), 353 
DataViz’s MacLink PlusPC, 245, 252, 
379-381, 584-385 
date fields, 90 
due funnions, 53 
Day, Peggy J.. 203.204 
Dayna Communtcatitxis 
DaynaRle, 379. 385-384 
DaynaTALK, 515 
DOS Mounter, 245, 252, .384 
DaynaFile (Dayna Communications). 
379. 383-384 

DaymaTALK (Dayna Gimmunicatioris), 
515 

DayStar Digital, 449 
DB-9 ainneaor, 280 
DB-25 connector. 276, 277 
DC (direa current), 402 
IXIA (Dixument Content Arehiteciure) 
format, 376 

Debugger, The (J.^sik Dc*sigres), 435 

debugging, 434-435 

daimal tabs, 43 

Deck (Digidesign), 420-422 

dcxiknted file .serving, 521-522 

defragmentation utilities. 250, 345 

deleting 

see also'Xu:^ 

fonts and desk accessories (DAs), 
242 

delimiters, 378-379 
Deluxe Music Construction Set 
(Electronic Arts), 150 
Deluxe Option Board (Central Point 
Software), 384 

Deluxe Recorder (Elearonic Arts). 147 
Denclxi Software 
Cam^, 104, 105, 106 
UhraPalnt, 106 
density, 266 
dcsccndtT, 76 

Design Principles for Desktop 
Puhlisbers, 83 

Design Your Own Home Arehitcaure* 
(Ahracadaia), 215 
Designitigu itb Type, 83 
DesignStudio (Letraset). 64, 67, 70-71 
Desk (Zcdcor),57,303 
desk acccs.sories (DAs), 18-19 
see also utilities; specific DM by 
mime 

copying, installing, removing, 242 
crashes after adding new DAs, 392 
font/DA extenders. 245, 246-247 
Font'DA mover tutorial, 242 
as multitasking, 298 
multitasking and, 306-307 
text editors, 240 
OeskChlc (Zedcor), 57 
desks. 263 




desktop, 18 

IX'-sktop Express (Dow Jones 
Softwm*). 1*^ 

DeskTop file, rcbuikling, 395 
desktop pa‘sent.itk»n sofiw'are siv 
pa*sentations 
desktop publishing. 61-73 
see abo tvpography 
dlspby type programs. 71-72 
elements of a page. 62-63 
with graphks |>nigrams. 99 
hardware for, 64-65 
ma.ster |>ages. 65 
prxsentailoas vs., 127-128 
desktop \ideo, 229-238 
Mac video \-s. IV, 231-232 
Macintosh 11 Video Card Utility, 

229, 233-237 
VideoSync utility, 237 
DeskWriter (Hewlett Packard), 11, 13 
DEST Girprjiation 
PC Stan 2001), 189,504 
PC Scan 2020, 189 
Publish Pac, 186 
Recognize. 186 
dialog lioxes, 19, 26 

keyixtard eijuivalents in, 30 
System 7.0 difTcrences, 327 
Dia<juest’s DQ-AnImaij, 224 
dictionaries, 73 
PostScript, 461 

DIF (I>ata Inteahange Format), 376 
Different Drummer (Piiment Stjftware), 
153 

Digide.sign 

Audiomedia Ixrard, 225, 281, 419- 
420 

Deck. 420-422 
.MaeProteus, 151, 225 
SountI Designer II, 151, 412, 414, 
423 

Sound T(X)Ls system. 422-423 
Turbosynth, 151 

digital audio ta|x.* (DATi, 422-123 
Digital Darknwm (Silicon Beach 
St)ftware). 10(1, 509 
Digital F!qui|)mcnt Corporation 
ReCiLS (Remote Graphics 
Instruction Set), 526 
workstation publishing pr\)gtam.s 
for, 69 

Digital Performer (Mark of the 
Unicom), 148-149. 419 
digital signal processor (DSP), 281, 419 
digital .yiund av sounds 
digital to-analog converter, 415 
digitizers, 224, 50-4-505 
digitizing tablets, 1 10. 211, 484, 485- 
487 

DigiYiden (Aapps), 225 
ilimensioning. 212, 213 
Dimensions Presenter (\Tsual 
/nformation Development), 108, 
137. 163, 210 

Dimmer (.Microseais Publishing). 251 
Dl.N-8, 280 
dingbat. 76 



direct connea modems. 178 
direci current (DC), 402 
Dia*ciColor,'GX video board (Radius), 
492 

direaion keys, 29, 30 
Diaetor (MacroMind), 108, 154, 160- 
162, 167 
cost of. 168 

multimedia and, 218. 224 
pic-tciiiaiioas using. 137 
Disinftxtani, 253, 369. 370 
disk cache. 271-272, 279. 344, 445-446 
disk diKtors see file-reaivery utilities 
Disk IkiubltT (Salient Software). 252- 
253 

disk editing, 358 
disk optimizers, 250 
diskettes see floppy disks 
Di.skFAprcss II (ALSoft). 250 
Di.skFit (SuperMac Technology). 250, 
351,352,353.354 
disk maintenance, 349 
I)lskPa(x*r (Farallon Computing). 245. 
252 

di.sks see floppy disks; Iwnl disks, 
removable-media drives; .storage 
DlskT(K>ls (Fifth Generation Sv-stems), 
244, 247, 248 

DlskTop (CE Software), 244, 247, 248 
Display CanI 8*24GC, 213, 492-493 
display type, 80-82 
leading for, 79 
.software, 71-72 

tnidemark and copyright .synilx)Is 
in, 81, 82 

distributed file serving, 521-522 
distribulc'tl prixessing. 334 
dithering, 7, 100, 490 
by scanners, 505-506 
Dohrowolsky, Sandy, 411 
Dixurnent Content .Architecture (DCA) 
fomial. 376 
diKumenis 
:iiia.ses for. 321 

identifying in Get Info window, 21 
naming. 29-30 
o|X*ning color doaiments on 
morKxhnime Macs. 499 
stamping with sinning time, 21 
DOS .Access ( Insignia Solulioas), 245, 
252 

DOS DiaJ-ln (Shiva Corporatkin), 524 
DOS Mounter (Dayna Communica- 
tioas), 245. 25i. 31^ 
dot matrix printers. 10. 214, 514 
ik)uble<licking. 25-26 
Douglas CAD, CAM Pnvfcssional 
System. 209 
Dove Computer, 449 
DoveFax, 179 

DoveFax (Dove Computer), 179 
Dow Jones Sofrivarc, Desktop Express, 
177 

Dow Jones/CVews Retrieval, 175 
downkudable fonts, 76, 459-460, 469 
dpi (dots pcT mc'h) see resolution 
rx^Anima(| (Diaquest), 224 



Dr. Ts Music Software 
Jam Factory, 152-153 
M. 153 
UpBeai. 153 
dragging. 26 
DRAM. 267 

draw prograras, 102-106 

see abo computer-aided design 
(CAD): graphics programs 
combined poinUdraw progranes, 

106 

double-clicking in, 26 
paint programs vs., 100-106 
PostScript-oriented, 461-462, 469 
Drew virus, 365 

Drive button. System 7.0 differences, 
310 

drivers see resourees 
drum machines 
MIDI, 144 
software. 153 
D-size, 214 

DSP5600I chip, 281, 419 
DSP (digital signal proceswor), 281, 419 
Dubl-Click Software 
ClickChange. 251, 497 
MenuFonts 2, 246 
dummy, 62 
Dunham, David, 240 
dust, cleaning, 258-259 
DXF file format, 214 
dynamic RAM. 267 
DynaPerspeaive (DynaWare), 163 
DyiuVt'are’s DynaPerspteiive, 163 
DynoDex (Porfolio Systems), 95 

— E — 

Easy Access INIT, 293-294 
txige-feed scanners, 189. 502, 504 
Edit menu 

publishing and subscribing 
commands. 331-334 
System 7.0 differences. 318 
edition files. 331-333 
alucaiional software 
animation for, 158 
HyiierCard as. 117-118. 123 
multimedia, 219-223 
Ejea command 

“folder changes c'oukln'i be 
recorded" mcs.sage, 397 
Trash vs., 396 

elcMrical cngint*ering CAD. 209 
see abo computer-aided design 
(CAD) 

elearidtv-relaied maintenance. 263- 
264 ' 

elearomagnetic intcTfereiKe (EMI), 

403 

dectnMi gun. 231 
Elatronic Arts 

Deluxe .Music Construction Set, 150 
Deluxe Recorder, 147 
Studkvl.99. 159. 160. 163, 224 
Studift'B, 99 

elcxinmic mail, 171, 172, 516, 518-520 
Electronic MtiSJdati, 154 
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Elements of Sf)tv<ubheet Style, The. 58 
elevations 208 
em dashes. 84 
em spate. 76 

E-mail, 171, 172, 516, 518-520 
emergency monitor. 231 
emeigency-restore floppy disk, 355 
Emerson Eledric’s standby power 
supplies. 409 

F.MI (dLXtnvmagnetic interference). 

403 

E-mu Systems 
Emuhttor III, 151 
Proteus. 145, 225 
Fjnulaior 111 (E-mu Systems), 151 
en dashes, 84 
en space, 76 

Encapsulated PostScript (EPS) fonnai, 
107, 376, 462 

Encore (Passpori Dcsigas). 150 
energy' diisipaixm s|)ecific3tion, 405 
Engineered Sofiware‘.s PowerDraw, 215 
engines of kiser printers, 456. 467, 473- 
475 

Enhance (MicroFroniier), 101) 

Ensoniq's EPS. 151 

EO (eravd)le optical) drives, 3*46, 348, 
514 

EPS (Enapsulatcd PostScript) format, 
107, 376, 462 
EPS (Ensoniq), 151 
ccjuaikm |>nxesslng. 37 
eciuipmcni see hardware 
EnidicatTm, 370 

eras;iblc optical (EO) drives. 346, 348, 
514 

erasing see Trash 
cigofximics, 261-263 
escajx* axles. 456 
E-size, 214 
Ethernet, 520-521 
etkiuette for netwxirks. 528 
Etlorc, Rkeank), 412 
event kxi(>s, 436 
eveni-driren programs, 436 
Excel (Micnvsofi), 53-57 
tlata management asing, 50 
improving graphk's of. 98 
keyixiard ct|uivalenLs in. 32 
exchanging ckita see data exchange 
expanded fonts. 314 
CApansion slots 

Mac nxxlds compaieil, 5, 6 
upgrading and, 446-448 
exporting files At^data exchange 
Expo'.ure (Preferred Publisher), 251 
Expressionist (Presdence 
Coqxvration), 37 
Extender] Kevixiard II, 480-481 
extenskrn lines. 212 
e.xterisk)n mapping. 382-383 
extensions .Art’ txlcvs; INITs: RDEVs 
Exten.Mons finder. 280 
external commands see XC.MI>s 
external functkms see XFC.Ns 
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^er boxes, 421 

FadcrMasier (). L Cooper Electronics), 
421 

family of fonts, 76 
fans, 260 

Far^Uon Computing 
DiskPaper, 245. 252 
MacRcaifder, 37. U6. 167, 218, 
416-418 

MediaTnicks. 167-168. 224 
PhoneNci cabling system, 515 
Timbuktu. 245, 252. 519-520 
Fastback 11 (Fifth Genention Systc*ms), 
250,352,353.354 

FastTrack Schedule (AEC Soft\i-are), 
199 

fax mixlems, 179, 502, 514 
FDHD drive see SuperDrive 
feature extraction OCR, 186 
features of pn)grams see shopping 
Felix (Altra), 487 
fields 

in databises, 88. 90 
in HyperCard, 114, 115.119. 120 
Fiems, Guy, 240 
Fifth Generation Systems 
DiskTooLs, 244, 247, 248 
FastlxR-k 11,250.352,353.354 
Pym. 251 

Suitcisell, 245, 246-247 
SuperlasetSpool, 245, 252. 299 
File (Microsoft) 
illustrated, 94 

keyboard equis'alenis in, 32 
multitasking and, 303 
piaure fields in, 94 
file format, 374 
file locking, 522-523 
File menu. Print Directory command, 
19, 286 

file ser\’crs, 520-523 
aliases for, 321 

TOPS kising contaa with, 398 
file sharing 

file and record locking, 522-523 
System 7.0 differences, 312, 329- 
330 

Flic Sharing Monitor, 329 
file signatures, 382, 395 

extension mapping for, 382-383 
file transfer 

see also exchange 
protocols, 172 

utilities. 245, 252, 379-380.519 
file-access protocols, 522 
file-compression utilities, 240, 252 
aliases wth, 321-322 
for audio. 415 
in backup utilities, 352 
FileMaker 11 (Claris). 523 
FileMaker Pro (Claris). 95 
illustrated, 89, 92 
multiasers and, 523 
file-recovery utilities, 250, 350, 356- 
359, 358 



files 

see also data exchange; System 
software 

animation file format, 163 
ASCU files, 280, 375-378 
CAD file formats, 214 
copying under System 7.0, 327 
data-exchange formats, 375, 376 
delimited files, 378-379 
edition files, 331-333 
file locking. 522-523 
file sharing, 312, 329-330, 522-523 
file-compression utilities, 240, 252, 
321-322.352.415 
graphics formats, 107, 376 
PostScript aware files, 462 
sound file formats, 418 
System file, 287-288 
utilities fix' managing, 244, 247- 

248. 249 
fillets, 211-212 

film recorders, 134-135 
filtering flicker, 233-234 
Finale (Coda). 150 
finances Jtv cost 
financial functions, 53 
Find command 
in applications, 28 
in System 7.0, 320.322. 323 
Find File, 241, 247 
Finder 

see also MultiFinder; specific 
cotmmnds and menus 
application menu, 317, 318 
ba.sics, 19. 286 
Finder 6.x shortcuts, 31 
MuliiFinder vs., 20-21 
Ss-stem 7.0 differences, 312, 316- 
329 

System can’t load, 390 
troubleshooting, 394-397 
Finder Help file, 318 
Finder macros, 290 
Findswell (U’orking Software), 244, 

247. 249 

finite-element analysis, 210 
F-keys, 240-241 
see also utilities 
flat file database managers, 93 
flatbed scanners, 189, 502 
nicker filter, 233-234 
Flkkinger, Robert, 412 
Flight Simulator (Microsoft), 412-413 
floating point calculations, 279 
floppy disks, 337-339 
backing up, 350-351 
apadiies, 338-339 
damaged, 240, 396 
emergency-restrxe disk, 355 
illustrated, 338 
initializing. 338 

maintenance tips. 263-264, 358. 
359 

swappmg between 800K and 1.4MB 
drives, 339 

System 7.0 differences, 311 
troubleshooting. 395-397 
vims protection. 366 



floppy drives 

buying a Mac and, 8-9 
cleaning, 259 

exchanging files with PCs via, 379, 

383-384 

SuperDrive, 339 

swapping files between 800K and 
1.4MB drives, 339 
Floppy Fixer, 240 
flowcharts. 433 
flush left text, 80 
flush right text. 80 
Focus 11 800GSE scanner (Agfa), 505 
FolderBolt (Kent-Marsh), 252 
folders 

see also System Folder 
aliases for, 321 
creating, 345 

hard disk management, 344-345 
naming, 29-30 

navigation under System 7.0, 329 
Font & Function catalog, 83 
font cache, 472 

font/DA extenders, 245, 246-247 
Font/DA Mover 

System 7.0 Finder and, 317 
tutorial, 242 

FoiuFindcr Trojan horse, 366 
fonts 

see also PostScript; TmeTy|)e, 
typography 

ami-aliased screen fonts, 235 
cautions, 83 
choosing, 75-77 
condensed, 314 

crashes after adding new fonts, 392 
defined, 76 
expanded, 314 

font'DA extenders, 245, 246-247 
for forms, 82-83 
for plotters, 214 
for .scoring music, 150 
for slides and overhead 
transparencies, 136 
System 7.0 differences, 31 1 
utilities for, 245, 246-247, 251 
VokeFont, 424 

FontShare (Tactic Software). 251 
footers, 39^0 

Foreign File Access INIT, 347 
formatting disks see initializing disks 
forms 

in database managers, 88-90 
designing. 82-83 
formula fields, 90 
formulas 

funaions, 52-53 
in spreadsheets, 50-53 
Formulaior (ICOM Simulations), 37 
Forthought’s Snap, 215 
forums, information services, 174 
Foster, Stephen. 152 
four-track digital recording, 420-422 
Fox Software’s FoxBase-t-/to, 523 
FoxBase-i'/'Mac (Rix Software), 523 
frame grabber features, 224 
frame rate, 232 



Frame Technology’s FramcMaker, 67- 
69 

FrameCrabbtT 324NC (RasterOps), 224 
FrameMaker (Frame Technology), 67- 
69 
frames 

animation, 158 
.scan line set, 232 
videodisc, 219 
Frankie virus, 364 
Frankston, Bob, 49 
Freedtxn of the Press (Custom 
Applications), 470 

Freelland (Aldus), 104-105, 461-462 
FreeSoft Oxnpany’s White Knight, 179, 
180. 181 

frcewareutilities, 240 
vimses and, 366 

front ends for telecommunications, 

173, 176-177, 179-180 
FTL Systems’ MacTeX, 69 
full Ixickup, 351 

Full Impaa (Ashton-Tate), 50, 53, 55- 
57 

im|xoving graphics of, 98 
FuUWrite (Ashton-Tate), 36-37, 39-44, 
46-47, 69 

multitasking and, 303 
funaioas, 52-53 
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Galaxy (Opcode Systems), 151 
gamma correction, 509 
Gantt chans, 196 
Gantt, Henry Laurence, 196 
Garfield virus, 364 
GateKeeper, 370 
GateKeeperAkl, 370 
GB.266 

GCC Technologies 

Business l.aserPrinter 11, 11 
ColorFast, 134-135 
Hyi>eiTape, 353 

Personal LaserPrinter 11, 507, 514 
WriteMove, 13 
GDT Softworks 

JetLink Express, 475-177 
Paralink cable, 470 
ParaIJnk Fjcpress cable, 475 
General Power Corporation’s standby 
power supplies, 409 
Generic Software’s CADD Level 1, 215 
GEnie, 175-177 
Genigraphics, 135 
genlocking, 232 
Geschke, Charles. 456 
Get Info command 

finding version number with. 23-24 
identifying documents with, 21 
program memory requirements 
and, 304-306 

System 7.0 differences, 323-324 
Get Info window, 21, 24 
Getting Organtxd uitb MacPro/ect //, 
203, 204 

Giamo, Michael, 123 
GIF graphics format, 107 
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gigabuc, 266 

Gimcor’s Architrion II, 215 
Gcmo Tcchnok)gle.s’ Send Express, 
519 

glare, 261 
Gliss, Philip. 422 
global macros. 290 
glossaries. 36 
Go To command, 28 
gcKil-.seeking tasks, 56 
Gofer (.MicTolviic,s), 244, 248-249 
(jotxlcnough, Amanda, 1 17 
Gtxxlman, Bill, 240 
Gcx)P.inel. 240 

Grtipbic Design for the Electronic 
83 

Graphic Magic’s MaeSurf, 210 
graphical user interface, 18-19 
graphics 

see also animation programs; 
duns; graphs; multimedia; 
presentations 

bitmapped \:s. objea oriented, 
100-106 

copRKc.s.sors, 280 
in databases, 94. 95 
format.s for, 107, 376 
optical character recognition (OCR) 
and. 187 

in presentations, 129-130 
for .slides and overhead 
tr.in.sparenck*s, 136 
graphics acceierators, 280, 445, 493 
graphics coprocessors, 280, 445, 493 
gtaphits operators, 457 
graphics programs, 97-111 
see aho animation programs; 
computer-aided design (CAD); 
draw programs; image processing 
pR)grams; paint programs 
multitasking and, 303 
graphics tablets, 110, 211, 48-M87 
graplis see dians, presentatioas 
GrapKsoft 
Blueprint. 215 
MiniCad+, 215 

Gniftpler IJC cable (Orange Micro), 475 
Great Gantt (Varcon Systems), 199 
Great Quake of ’89 package (ABC News 
Interactive), 219, 221 
Great Wave Software 
CorK'cn\Vare+, 141 
CoTKenVi'are-MIDI. 141. 150 
grey-sale .scanners, 505-507 
grey scale video hardware, 6 
CloseVlew and, 293 
grev'-sale illustrated, 7 
gnd fitting. 314 
ground eliminatora, 410 
guitar, .VIIDI. 144 
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halftortes (continuous-tone images), 

62, 502, 506 
Hamel, Michael. 370 
hand held scanners, 65, 189, 190-191, 
504 



hamlwTiting recognition, 488 
hanging indents, 41-42 
hard disks, 339-341. 345-345 
see alv) removable-meilla ilnves: 
storage 
alia.ses for, 321 
backing up. 351-356 
bu>itig a \lac and, 8-9 
data caching. 271-272. 279, 34-i, 
445-446 

desktop publishing retiuirements, 
64 

file .serv'era for, 321.398, 520-522 
formatting (initializing), .389-391 
fragmentation, 250. 345 
illastratcxi. 340 

installing System .softw^ire on, 389- 
391 

Mac won't start from, 389-392 
maintenance tips, 359 
panitioning utilities. 249-250. 344 
with histS^pt printers. 472-473 
power retjuirements for. 407 
RA.M disks, 270-271 
System 7.0 difTerences. 31 1 
utilities for, 244, 247-248, 249-250 
as virtual memory. 9 
volumes. 344 
hanlware 

see also monitors; printers; specific 
pnxlucLs, manufacturers, awl 
O'pes of banluare 
buying a Macintosh, 3-16 
fans, 260 

ID numliers. 227, 388 
input devices, 479-188 
la.scr printers, 10-11, 467-477 
MIDI interfaa*s. 143 
for multitasking, 302-303 
not recognizctl by Mac. 387-388 
power re(iuircment,s for, 407 
scanners. 7. 13.65.98, 187, 189- 
191. 501-512 
.sharing, 514 
upgrading, 10. 441-153 
used, 9-10, 174 

Hamiony Grid (Hip Software). 153 
Hayes Smartmrxiems, 178-181, 520, 

524 

Iliiyes-comixilible mixlems, |79 
HD Backup, 351 
head crashes, 341. 349 
headers. 39-10 
headline's see display tvpc 
Healy. .Anne. 236 
Held. Jim. 2.37, 424 
Heizer Software, 122 
Helix V.MX. 527 
help. ball(Kxi, 317-318 
He-wlettPackand 
De.skWriter. II. 13 
Sar\|et Plies. 65. 189. 190 
toner c^nridge recyvllng by. 476 
UPS (Hlerarehical File Sy-stem), 280 
Hierarcbic;il File System (HFS), 280 
high-density disks, .339 
high-level languages, 432 



Hip Softw-are 

Harmony Grid, 153 
H(M>kUp. 153 

home vkleos see desktop viileo 
Hookup (Hip Software), 153 
Horii, Naoti, 240 

Howto Trite .Macintosh Seftware, 437 
Howiek’s Scanmaster 35,'ll, 505 
HP DeskW'nter. II. 13 
hue. 496 

HyperCard (Claris), 113-125 
see also l lyjxrrCard stacks; 
HyperTalk 

animation with, 163-167 
authoring. 121-122, 123-125, 224 
CD-ROMs and. 346 
as database manager. 95 
MIDI and, 154 
power keys. 33 
as presemtaiion program. 137 
.sounds with. 1 15, 1 16, 154. 347 
videodisc packages, 219-223 
HyperCard stacks 

Alphabet for Adults. 123 
Amamla Stories (Voyager 
Company), 117 

Bird .Anatomy (Voyager Qimpany), 
117.118 

HvperSound (Farallon Gimputlng), 
116,417 

Jim Heid's Sound Stack, 424 
Sexy Ladles Trojan horse, 366 
SounclAccess (Digidesign), 419 
Train Set (CLiris), 164-165 
The Video Almanac (Optical Data 
Corporation), 221-222 
videtxlisc (wckages, 219-223 
HyperDA (Symmetry Software 
Corporation), 122 
HyperSound (Farallon Computing). 
116,417 

.see also MacRecorder 
HyperTalk. 113, 115 

animation using. 164-165 
authoring, 121-123, 123-125 
external ctimmands'funakxis 
(XCMDs, )(FCN.s), 121-122 
miletige calculation programming 
project, 428-129 
multimedia and, 223 
scripts, 115, 124-125. 164, 165 
HyperTape (GCC Technologies), 353 
hyphenation. 78, 84 

LAC see inierappliation communica- 
tions 

IBM-compatible computers, see PCs 
ICO.M Simukitions 
Formufaior, 37 
On Cue, 243, 244 
TMON, 435 

Icon-It (Tartic Software), 243, 244 
Icons 

cu.stomizing, 324 
defined, 18 

Easy Access sticky keys, 294 
in HyperCard, 124 



icons (continued) 
key' icons, 293 
palettes r^, 26 
seleaing, 25. 27 
for sharing and folder access 
privileges, 329, 330 
Sv-stem 7.0 differences, 310-311, 
324 

ID numbers 

in bomb dialog box, 393 
for SCSI devices, 227, 388 
IEEE 587. 405 

IGC Technology''s PEGASYS U, 215 
ICES (Initial Graphics Exchange 
Standard). 214 

Igor StratitLsk}\ The Rite of Spring 
(The Voyager Company), 221 
U see Macintosh II 
Uci see Macintosh Uci 
Ila see Macintosh Ila 
Ufa see Macintosh Ufa 
IFs see Macintosh U’s 
ILsi see Macintosh Ilsi 
ILxj^ Macintosh llx 
Illustrator (Adobe Systems). 104-105, 
461-462 

image processing programs, 100-102 
imagesetters. 6*4, 457-458, 506-507 
ImageStudk) (Letrasel), 100. 509 
ImageWriters 

computer-aided design (CAD) and, 
214 

ImageWriier II. LQ, 10 
.sharing, 514 

impaa (dot matrix) printers, 10. 214, 
514 

imponing files w data exchange 
In Focus Systems, 133 
In the Holy Land package (ABC News 
Interactive), 219 
InBox (Sitka). 518, 519. 525 
IncTcmcntal backup, 351, 352 
indenting, 40-42 
independent manufaciurers, 15 
indexing, automatic. 37. 69 
Information Presentation 
Technologies. VoiceFont, 424 
information .services. 171, 172-177, 
179-180 

see also telecommunications 
electronic mail via, 525 
virus risk from, 363 
Informix's Wlngz, 50, 53. 54. 55-57. 98 
LNIT 29 virus. 364 
Initial Graphics Exchange Standard 
(IGES), 214 

initialization resources see INITs 
initializing disks 
floppy disks, 338 
hard disks. 389-391 
“Initialization Failed:" message, 396 
IMTPkrker fMicToseeds Publishing), 
245. 253 

INITs, 241-242, 280, 288 
see also utilities 
aliases for, 321 

crashes after adding INITs, 392 
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INIT managers, 245, 253 
neni' INTT not loaded at stanup, 393 
watchdog INITs, 368-369 
Inix (Natural Intelligence), 245, 253 
ink jet primers, 11-13 
In/Out (CE Sofiw^are), 245, 252 
Inovaiic’s ReadSiar II Plus, 187 
input devices, 479-488 
inpiii/ouiput processors (lOPs), 279- 
280 

insertion point, 25 
htside Macintcui}, 436-437 
Insight Development’s MacPrint, 475- 
477 

Insignia Solutwns’ DOS Access, 245, 
252 

Installer. 294, 296, 391 
“can’t switch launch under 
MultiFinder” message, 393-394 
installing 

appliations. 391 
desk accessories (DAs), 242 
expansion boards, 388 
INITs, 241-242 

Installer program, 294, 296, 391, 
393-394 

system setup tips, 388-391 
System software, 389-391 
TrueTj'pc fonts, 316 
updating System software, 294, 296 
instruaion cache, 278 
integrated programs, 56 
see also Ragtime 3; Works 
(Microsoft) 

intelligent recalculation, 57 
interactivity, multimedia, 219 
intcrappliation communications 
(lAQ. 330-334 
AppleEwnts, 334 
examples. 331 

publishing and subscribing. 331- 
334 

interFace (Bright Star Technology), 

166, 167,224 

interface, graphical, 18-19 
InterFax 12/48 (Abaton), 179 
InterFax 24;96 (Abaton), 179 
InterCraph Corporation’s MkroStatkm 
Mac, 215 

interlaced video, 232 
Interleaf (Interleaf Corporation), 67, 69 
intcrleavx* ratio, 343-344 
Intermatic’s surge suppressors, 408 
internal modems. 178 
International Computer Products 
Remanufaauring A.ssoclatlon, 476 
International Typeface Corporation’s 
V&lc, 83-84 
InterPress, 456 
interpreters, 433-434 
Intuit (Quicken), 303 
Iomega Girporation’s Bernoulli Box 
drives, 341-342, 353 
lOPs (inpui.Putput processors), 279- 
280 

Irrigation Design (landCADD), 210 
IS scries graphics tablets (Kuna), 487 



— J — 

J. L (^x)per Electronics 

FaderMaster, 421 
MacNEXUS MIDI interface. 143 
SyncMaster MIDI interface, 143 
Jam Faaory (Dr. Ts Music Software), 
152-153 

Jam Scs.sion (Brwierbund Software), 
142 

jargon see terminology 
Jasik Designs’ Ihe Ddiugger, 435 
JelUnk Express (GDT Softworks), 475- 
477 

JetReader 220 scanner (Daiacopy), 504 

Jim Hekl’s Sound Stack, 424 

Jobs, Steve, 419 

Johrison, Chris, 370 

joysticks. 487 

Just Enough Pascal, 436 

justification, 39, 79-80 
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K, 266 

Kandu Software’s CADMover, 214 
Kl)it, 266 

Kensington Microware 

suindby power supplies, 407, 409 
suige su|)pressors, 408 
System iivcr, 260 
Turbo Mouse .ADB, 485 
Kent-Marsh 
FolderBolt, 252 
MaeSafe II. 252 
NightWatch, 252 
QuickUxrk, 253 
kerning, 70-71 

for display type. 80-81, 82 
key tronic Corporation’s MaePro 
keyboard, 481-182 
ke>boaid(s), 480-183 
ADB conneaors on, 276 
basics, 29-30 
cleaning, 258 
cxmnecting, 389 
hardware, 480-183 
key icons, 293 

moving pointer from, 293-294 
keyboard enliancemcmi utilities, 33, 
243, 244 

magazine, 154 

keylHxird shoncuts, 29-33, 36 
illustrated, 18 

macro a.ssignmenLs, 290-291 
System 7.0 enhancements, 328-329 
utilities for, 33, 243, 244 
KeyPbn (Symmetry' Software 
Corporation), i96, 201, 203 
key-words 

PostScript. 455 

in programming languages, 431 
KiUyClip, 446-447 
kik)l)it, 266 
kilobyte, 266 

King, Manin Luther, Jr., 219, 220 
Knaster, Sant, 437 



Koala Technologies’ .MaeVision, 224, 
5(M 

Kraft Systems’ Trackball .ADB, 485 
Kuna’s IS .series graphics tablets, 487 
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lalxl menu, 318, 319 
LindCADD’s Irrigation Design, 210 
Ltnde.sign (Compuneering), 210 
laiulsat images, 221 
lapis Technologies, 449 
hipUnk Mac (Traveling Software), 245, 
252. 379-381 
illusiratcxi, 380 
Network Pac, 519 
Iarge-.scrcen monitors, 8 
desktop puNishing and, 65 
laser printers, 10-1 1, 467-477 
see also IVistScript printers; 
printers; QuickDraw-based printers 
controUers, 456, 467-468 
engines, 456, 467, 473-475 
halftones with, 506 
PtistScript vs. (^ickDraw printers, 
46-1, 468,469 

power rcx|uirements for, 407 
sharing. 10-11, 470-471. 514-516, 
517 

standyby power supplies and, 407 
laserPrep file, 461 
lAserWriter file, 461, 514-515, 528 
LiserWriters, 10-11 
see also hiser printers 
computer-aided de.slgn (GVD) and, 
214 

sharing, 514-516 
layiering 

in computer-aided design (CAD), 
212 

in music, 142-143 
LC sine Macintosh LC 
LCD projection panels, 133 
leader characters in tables, 43, 44-45 
leading, 76, 78-79 
legend, 106 
|jetra.sct 

ColorStudIo, 100-101, 102, 509 
DcsignStudk), 64, 67. 70-71 
Imag^udio, 100, 509 
knraStudk), 71-72 
UnraStuilio (Lciraset), 71-72 
U'wis.Jini, 251 
libraries, .symbol, 212-213 
Lichty, Tom, 83 
ligature, 76 

lightning storms, 403, 405, 410 
LighiningScan (Tliunderware), 65, 189, 
5(M 

Lime (CERL Music Group), 150 

line an. 62. 502 

line checkers, 410 

line length. 77,78,79 

line spacing (leading), 76, 78-79 

linear dimensioning, 212 

linker, 434 

Linker Systems’ .Animation Stand, 224 



linking spreadsheets, 54 
Linoironic 300 imagesetter, 457-458. 
506 

Upson, Steve, 153 

list views, Svstem 7.0 differences, 325- 
326 

Utile Mouse (Mouse Systems 
(Corporation), 483 

loading order, Svstem 7.0 difrerence.s, 
311 

local undo, 32-33 
LocttlTalk (Connector Kit, 515 
LocalTalk networks 

LocalTalk Conneaor Kit, 515 
sharing hardware on, 514 
sharing printers, 10-11, 470-471, 
514-516 

troubleshooting, 397-398 
workgroup utilities, 245, 251-252 
logic board upgrades, 442-444 
logical fields, 90 
logical operators, 92 
LogiTech’s ScanMan, 504 
loop points. 423 
low-frequency radiation, 261 
low-levol languages, 432 
LS-3500 scanner (Nikon), 505 
Lynch, Patrick, 117 
lynx Turbo Trackball (lyiix Computer 
Products), 485 
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M (Dr. T’s Music Software), 153 
Mac-101 keyboard (Datatiesk 
International), 481 
.Mac Doctor Electronics, 449 
Macisi\’otaT)peuriter, 72^,83 
.Mac TOPS (Sitka), 398, 522 
.MacBravx) (Schlumbergcr), 215 
MacCalc (Bravo Technok^cs), 57, 303 
McCay, Wlnsor, 157 
MacDraw II (Claris), 102-103, 104 
CAD programs and, 211 
multitasking and, 303 
multiusers and, 523 
presentation creation with, 99 
spelling checker in, 129 
templates with, 131 
MacDraw Pro (Claris), 102-103, 104, 
131 

MacDrums (Coda), 153 
.MACE (Macintosh Audio Compres.sk>n 
and Expansion) scheme, 415 
•MacGEnie, 177 

.Mach IV Plus (CH Products), 487 
machine code, 434 
machine-level debugging, 434-435 
Macintalk speech driver, 167, 289 
Macintosh 128K 
buying used, 10 
upgrading. 444. 448-450 
Madmosh 512K 
buying used, 10 
upgrading. b44, 448-450 
Macintosh Audio Compression and 
Expansion (MACE) scheme. 415 
Macintosh Bible The, II 



Macimash Classic 

compared to other mtxids, 5-9 
upgrading, 4*<3, 444, 451 
Macimash computers 

see also hardsv'are; upgrading; 
specific models by name 
32-bit QuickDraw for, 102 
basic operating techniques, 17-34 
bu>4ng a Mac, 3-16 
cleaning, 2>ft-259 
comparison of models, 5-9 
cooling, 260 
CPUs, 277-279 
ergonomics, 261-263 
PCs 4-5, 297, 301 
power requirements for, 407 
po^er supplies, 401-402, 403-404 
programming for. 435-137 
remote control and remote access 
of, 519-520, 524-525 
setup tips, 388-391 
stanup screeas for, 98, 289 
System versioas for, 294-296 
table comparing Macs, 5 
upgrading, 10. 441-453 
us^ computers. 9-10 
.Macintosh File System (MFS), 280-281 
.Macintosh II, upgrading. 443. 444, 450 
Macintosh 11 Video Card Utility, 229, 
235-237 

connecting the card to a \Tdeo 
recorder, 234 
.Macintosh Ilci 

see also Macintosh Il’s 
color vkleo for, 494-495 
compared to other models, 5-9 
upgrading. 443, 452 
Macintosh Ila 

Macintosh U's 
buying used, 9 
upgrading. 443. 444. 450 
Macintosh llbc 

Macintosh U's 

compared to other models, 5-9 
upgrading. 443, 452 
Macintosh U’s, 450, 451-452 
see also specific models 
compared to other models, 5-9 
stan^ for, 261 
Macintosh llsi 

see also Macintosh II's 
color video for, 494-495 
compared to other models, 5-9 
upgrading. 443, 451-452 
Macintosh Ibc 

.Wrtito Macintosh U’s 
buying used, 10 
upgrading, 10, 443, 444, 450 
Macintosh laside Out series, 437 
Macintosh LC 

color video for, 494-495 
compared to other models, 5-9 
portability' of, 6 
upgrading, 443, 451 
.Macintosh Plus 
buying used, 9 
upgrading. 443, 450 
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Macintosh Portable 
MIDI software and, 152 
|X)rtal)ility of, 5-6 
upgrading, 443, 452 
Macintosb Ibv^rammifig Primer, 437 
Macintosh Propyamming Secrets, 437 
Macintosb Reiealed, 437 
.Macintosh SE 
buying used. 9 
upgrading, 443, 444. 450 
.Macintosh SP730 

compared to other models, 5-9 
upgrading. 443. 451 
.MacKnemiedge (Prometheus 
Prtxlucts), 181 

.MacUnk Plus.PC (DaiaViz). 245, 252. 

379-381. 3&1-385 
.MacMag vims, 365 

.MacNEXUS MIDI interface (J L Cooper 
Electronics), 143 
.MacPaint. 97. 100, 107,303 
.MaePrint (Insight Development). 475- 
477 

MaePm keyboard (key ironic 
Corporation), 481-482 
MacPmjeci II (Claris), 197, 198, 199, 
201, 203 

MacProieus (Digidesign), 151. 225 
Macreations’ Tycho, 36 
M;«cRecorder (Farallon Computing), 

.37, 116, 167,218.416-418 
nuicro utilities, 33, 243, 244 
MacnxMaker, 33. 241, 243, 244 
illustrated, 290 
limit.’itions of, 291 
recording macros, 290-291 
MacroMind 

Direaor, 108, 137. 154, 160-162, 
167-168, 218. 224 
RenderWorks. 163 
Threc-D. 108. 163 
\5deo Works U, 160 
macros, 290-291 
for sprc*adsheets, 54 
MaeSafe II (Kent-Marsh), 252 
MacsBug, 435 

MacSchedule (Mainstay), 199 
MacSchedule Plus (Mainstay), 199 
MacSema's Voice E.xpress. 487 
MeSink, 240 

MaeSprint II (Orchid Technology'), 
271-272 

MaetJurf (Graphic Magic), 210 
MacTerminal, 526 
MacTeX (FTL Sy'stems), 69 
MacTixiLs Deluxe (Central Point 
Software), 250 
MacTrac (MIemSpeed), 485 
MacTutor, 437 

Mac\5sion (Koala Technologies), 224, 
5(M 

Maawrld 

.MacTwirld Online, 177 
(^Ick Tips columns, 33 
Macuorld Guide to System, 7,310 
Maaiorld’s Music and Souml Bible, 

154 



MacWriie II (Claris), 36-37, 39-17 
Magic Flute package OXfamer New 
Media). 221 
Magic Software 

Backmailc, 351, 352, 354 
Powermenus, 243, 244, 246 
magneUKiptical drives, 346. 348 
Magnum’s TFLX, 413 
.Mall (Microsoft). 518. 519, 525 
mail merge 

by databa.se managers, 93 
by word pmces.sors, 37 
.Mainstay 

.MiiiToxin, 368, 370 
Capture, 251 
.MacSchedule. 199 
.MacSchedule Plus, 199 
.Markup. 245, 252 
V.I.P.. 436 

maintenana*, 257-264 
cleaning. 258-259 
cooling, 260 

electricity-related tips, 263-261 
ergonomic accessories, 261-263 
of floppy disks, 263-264, 358. 359 
managers. 435 
Map edev. 291, 292 
Mark, Dave. 437 
Mark of lire Unicom 

Digital Performer, 148-149, 419 
NUDl Time Piece, 143, 148 
Performer, 147, 149 
Professional Composer, 150 
marked-up copy, 62 
Markup (Maiastay), 245, 252 
marquee 
defined, 27 
illustrated, 27 
System 7.0 differences, 325 
Martin Luther King Jr. package (ABC 
News Interaciiv’e), 219, 220 
Mass .Microsystems, 224 
Colorspace UL 224-225. 232 
ColorSpace PlusSE, 232 
DataPak, 353 
mass storage see storage 
master pages, 65 

Masteiflnder (Tactic Software). 247 

Masierjuggler (ALSoft), 245, 24(>-247 

math coprocessor, 279 

mathematical functions, 52-53 

MathWriter (Cooke Publkalions), 37 

matrix matching OCR, 185, 186 

MaxAppleZoom, 240 

Maxem’s Cause, 436 

Maxima (Connealx Corporation), 272 

MaxStream (Archive Corporation), 353 

MB, 266 

Mbit, 266 

MCI Mail. 173. 175 

MDEFvirtis, 364 

mechanical, 62, 63 

mechanical CAD, 208, 209 

xe also computer-aided design 
(C\D) 

MediaTracks (Farallon Computing), 
167-168, 224 



megabit, 266 
megabyte, 266 
megaherrz, 278 
memory (RA.VI), 265-274 
see also RO.M; storage 
Ixxisiing performance, 269-272 
cache memory boards, 271-272, 
445-*146 

clianging size values. 269 
dynamic vs. static, 267 
.Mac mtxlels compared. 8 
MuliiFIndcr rexjuirements. 20, 269 
multitasking requirements, 298, 
302-303, 304-.306 
parameter RAM. 268 
PosiScript requirements, 460. 472 
R,\M caches. 269-272. 528 
R.5M defined. 267 
RAM disks, 270-271 
ROM vTi.. 26^267 
SIMMs, 8, 268, 281 
spreadshecLs using less, 57 
System 7.0 differences, 312 
sy.stcm software* in, 268-269 
terminology, 266 

“there isn't enough Finder memory 
to work with the disk ’’ message, 

397 

upgrading, 442 
Vkleo RA.M (VRA.M), 281 
virtual memory, 9, 272-273 
menu, 18 
menu bar, 18 
menu titles, 18 
menu utilities, 243, 244, 246 
.MenuFonts 2 (Dubl-Click Software), 
246 

.MFS (.Macintosh File System), 280-281 
MH-OIM .\UDI Interface (Passport 
Designs). 143 
MHz, 278 
mice see mouse 
.Micro Planner (Micro Planning 
Intematk>n^), 199. 201-202 
.Micro Planner Xpen (Micro Planning 
International), 198, 202-203 
.Micro Planning International 
Micro Planner. 199, 201-202 
Micro Planner Xpert. 198. 202-203 
Microcom 
911,356 

Carbon Copy .Mac, 519-520 
\5rex, 253, 368,369,370 
MicroFroniier’s Enhance. 100 
microLaser PS 17 (Texas Iresiruments), 

11 

microlaser PS35 Instruments), 
11 

Microlytics’ Gofer, 244. 248-249 
Microphone U (Software Venture), 179, 
180, 181, 526 

microprocessor see central processing 
unit (CPU) 

MiCRiseeds Publishing 
INTTPkker. 245, 253 
Redu.x.250,352,353.354 
Riv-al, 368, 370 
Screen Gems. 251 
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Micmsofi 

see also specific ptx^ms b)' name 
Exai 32 
Flic. 32. H 303 
Fli|*ht Simuialur, 412-413 
kc\ix)aid shoncuts of. 32 
kK,al undo in dialog boxes, 32-33 
Mail. 518. 519. 525 
PowerPoint, 129, 131, 132 
Quickli\SIC, 430. 433 
Rich-Text Pomiai (RTF), 375, 376 
Symlx)lic IJnk (SY1.K) format, 375, 
376 

Truelinnge, 463-16-1 
Windows, 4, 471 

Word. 32, 36-37. 38,40,41,47, 69, 
303. 523 

Works, 37,40, 43, 50, 54, 56, 88, 

523 

MkroSpeed’s MacTnic. 485 
MicnvStatkm Mac (IntcKiraph 
Corporation), 215 
Micnxek 

MSF300Zst;inner.502 
.MSII scanner, 50-1 
MIDI, 140 

Av ///jo sounds 
animation and, 167 
digital rcxording and, 421 
MIDI Manager, 151-152 
multimetlia and, 225 
MIDI Bask’ (Altedi Sv-stems), 153 
MIDI Manager. 151-i52 
MIDI Pascal (Allech Systems), 153 
MIDI Time Piece (Mark of the 
Unicorn), 143, 148 
MIDI Traasjxrn (Pissport Designs), 

143 

mini-8, 280 

MlniCad+ (Graphsoft), 215 
minimal recalculation, 57 
minimum scripts, 296 
miniWriter, 240 
mix-ikmn, 422 
Mol)ius Technologies, 449 
Mocsaic Tn)jan horee, 366 
mixial dialog Ixrxes. 327 
M(xlelShop (Paracomp), 108, 163. 210 
M(xlem 2400, 178 
mixlems, 13, 178-179 
fax modeiiLs, 179, 502, 514 
Hayes-compatible, 179 
Mac-PC file transfer using, 379-381, 
382, 38-H85 
remote accx*ss and, 524 
sliaring, 514 

suige suppression for, 405 
nuxiular Macs see .Macintosh IPs 
money cost 
monitors 

see also desktop vidcxj; video 
IxianLs 

anti-aliascd screen fonts for, 235 
anti-gbre screens, 261 
cleaning the screen, 259 
cxikx video. 489-500 
emc*rgency monitor. 231 



monitors (continued) 
laige-screen monitors, 8 
Mac mixleLs compared. 5, 6-8 
Macintosh monitors compared, 
4W-495 

multimedia hardware, 224 
power requirements for, 407 
for prcseniatioas, 133 
TrueType and, 315 
IV screens vs., 231-232 
Monitors control panel, 491 
montKhrome video display. 6, 7, 293 
Moonrakcr (Workstation Technolo- 
gies), 224 

More (Symantec), 33, 128, 130 
graphing features of, 130 
key-board shoncuLs in. 33 
outlining features, 128 
Motorola chips, 272, 278-279 
DSP56001.281,419 
mounting volumes, 344 
mouse, 2>-28, 31-32 

alternative pointing devices. 1 10, 
211.479,4^-488 
brands of mice, 482-183 
cleaning, 259 
connecting, 389 
giaphics tablets vs., 110, 211 
how it works, 484 
mouse pads, 261 
moving pointer with numeric 
keypad, 293-29*1 
Mouse Sy'siems Corporation 
Little Mouse, 483 “ 

TrackbalL'ADB. 485 
MouseSiick (Adv'anced Gravis), 487 
Mozart, Wolfgang Amadeus, 152, 221 
.MSF-300Z .scanner (Microtek). 502 
.VIS-II scanner (.Microtek), 504 
MT-32 sound module (Roland 
Corporaikm). 145 

MuliiClip (Olduvai Girporaiiun), 22. 23 
MuliiDlsk (ALSofi), 249-250 
•Multil'inder, 19-20, 286 

background uisks; Finder; 
multitasking 

"can’i switch launch under 
MuliiFinder * message. 393-394 
memory (R.AM) required, 20, 269 
not using, 307 
under System 7.0. 21, 298 
multimedia, 21. 217-227 
muliisampling, 423 
multitasking. 297-307 

see also background tasks; 
MultlFinder 
defined, 297, 300 
System 7.0 differences, 312 
multitimbraJ iusirumenis, 145 
multiuser .software, 522-523 
music see .MIDI; multimedia; sounds 
Music Data scries (Passport Desigas), 
154. 225 

Musical Instrument Digital Inteiticx* see 
MIDI 

MusicProsc (Coda), 150 



— N — 

names'naming 
colon (;) in, 30 
for often-used folders or 
ikx’uments. 29-30 
renaming icons, 310-311 
virus names, 362-363, 364-365 
nani>seconds. 266 

National Television System Committee 
(NTSC) video formal, 168, 224, 232 
National W'ildllfe Federation, 476 
Natural Intelligence’s Inix. 245, 253 
Naiua* Conservancy, The, 476 
NFC Technologies’ PC-VCR, 225 
Nelson, Geoige, 271 
NeiM(Klem (Shha Corporation). 179, 
524 

Network DLskFit (Super.Mac 
TechrK>logy), 353 
Network Setup control panel, 516 
networks, 513-529 

see also .AppleLink: Ap|)leSlrare: 
AppleTalk; LocalTalk networks 
advanaxi oiMkxis, 525 
backing up, 353 
(tisiril)uied processing, 334 
electronic m;ill. 171, 172, 516, 518- 
520 

etitiueile, 52H 

file and rtoord kxking, 522-523 
file scaurs, 321. 398. 520-522 
mierapplication communications 
(lAC) and, 331, 334 
.Mac-PC file transfer with, 381 
mixing color and monochrome 
Macs. 499 

.sharing printers, 10-11, 470-171, 
514-516, 517 

System 7.0 dllferonces. 312, 329- 
330 

V.AX networks. 526-527 
virus pnxection. 367 
virus risk fnmi, 363 
Nevison. John M.. 58 
Newbridge MicrosyMcms, 449 
news servk-es. 173 
NevvsNei. 175 
Next armputei^. 419 
NighiWatcIi (Kcnt-Mai^h), 252 
Nikon's LS-3500 scanner, 505 
Nine lu Fivu Software's Repons, 122 
Nisus (Paragon Concepts) 

desktop publishing features, 69 
features of, 36-37 

noise (power interference), 402. 403 
nonimpact printers see ink jet printers; 

Liser printers 
noninterlaced video, 232 
non-PostScript printers see (JuickDraw- 
lused printers 
Noatad.john, 253, 369,370 
Nonhgaie Computer Systems’ 
OniniM.ic Ultra kcyixxinL 482 
Nixton Utilities for the Macintosh 
(Symantec), 250, 356, 357 
NOT bgical operator. 92 



noiatkm (scoring) pn)gram.s. 140. 141, 
149-150 

NoieVfriic'r (Passpon Designs), 150 
Novy Systems, 449 

N(jw Software’s Now Utilities, 240, 246 
Now Utilities (Now Softwaa*), 240, 246 
ns, 266 

NTSC video format, 168, 224, 232 
number fields, 90 
numeric ficItLs, 90 

numeric keypad, moving poinlcT with, 
293-294, 480 

NuVista-f- (Truevision), 225 
Nuvoiech’s TurIxvNET, 515 
nVic-w Qirporaiion. 133 
nVlR virus. 363.365 

— 0 — 

objea oriented graphics, 100, 101, 
102-106 

j);v//6&computer-akied design 
(CAD); draw programs 
bitmapped graphics vs., 100-106, 
208 

OCR see optical diaracter axogniiion 
Ofiidal Aiiiine Gukle (OAG) database. 
174 

&)! Pascal!, 437 
Olduvai Corponiikin 
MuliiClip. 22, 23 
Read-Ii, 187 

omnifont OCR programs. 188-189 
OmniMac Ultra keybixird (Nonhgaie 
(^jmputer System.s), 482 
OmniPage (Caere Qtqxjraiion), 188 
On Cue (ICO.M Simulations), 243, 244 
On Ijotaikin (On Tedmology), 244, 
248-249 

On Technology's On Ixxaiion, 244. 
248-249 

Opcode Sy-siems 
Galaxy, 151 

Professional Plus MIDI interface, 

143 

Siudk) 3 MIDI intetfai'e, 143 
Studio Plus Two MIDI interfaev, 

143 

Siudk) Visk)n, 148-149, 419 
Vision. 147, 149 
Open dialog box, System 7.0 
differences. 310 

Open PlanMac (W’elcom Softwaa* 
Technology). 199, 202-203 
Operating Sy.sicm,'2 (OS/2), 297, 301 
optical dxiracier aeogniiion (OCR), 
185-191 

automatic ckxumeni feeders fix, 
504 

hardwaa* for, 65, 184, 185, 187. 

189- 190 

scanners and, 65, 187. 189-190, 

190- 191, 502 

software. 13, 185-189. 190-191 
Optical Data Corporation 
The Video Almaiuc, 221-222 
videixlisc packages. 219 
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Option key shoncuts, 31-32 
OR logical operator, 92 
Orange Micro 

Grappler LX cable, 475 
Personal Vision, 224 
Orchid Technolog>*, 449 
MacSprint II, 271-272 
OahklFAX, 179 

OrchidFAX (Orchid Technology), 179 
0&^ (Operating Systenv'2), 297, 301 
outages, 403 
outline fonts 

see also PostScript; TrueType 
bitmapped fonts vs., 312-M4 
PostScript fonts, 315, 45M60 
outliners 

in presentation programs, 128 
in word processing programs, 36, 
37 

overhead transparencies, 130-131, 
135-136 

see also presentatioas 
o\erscan, 235-236 
OzTeX,69 

— P— 

page count, adjusting to fit, 78 
Paged Memory Management Unit 
(PMMU), 272, 278 

PageMaker (Aldus), 36, 64-67, 70-71 
Illustrate, 66 
muitiusers and, 523 
paint programs 

see also graphics programs; 
HyperCard (Claris) 
combined paint,/draw programs, 
106 

double-clicking in. 26 
draw programs vs., 100-106 
Palette Manager, 492 
palettes, 26 

Palomar Software’s Colorizer, 251, 497 
Pantone Matching Syistcm, 105 
paper handling, 475 
paper size for plotters, 214 
Para Systems’ standbv power supplies, 
409 

Paracomp 

ModdShop, 108, 163, 210 
Swhel 3D, 108-109, 163,210,224 
Swivel 3D Professional, 163 
Paragon Concepts’ Nisus, 36-37, 69 
ParaUnk cable (GDT Softwiorks), 470 
ParaUnk Express cable (GDT 
Softwoiis), 475 
parallel processing, 300, 301 
Parallel Reader (CacTe Corporation), 
189 

parameter RAM (PRAM), 268, 281 
zapping, 391-392 
Pariter, Fred, 410 

partitioning utilities. 249-250, 344 
Pascal. 43M37 

beginner’s toolkit for, 436^37 
Passpon Designs 

Alchemy, 151. 412, 414, 423 
Encore, 150 



Passport Des^ (continued) 

MH-OIM MIDI interlace. 143 
MIDI Transport, 143 
Music Data series. 154. 225 
NoteWriter, 150 
Sound Apprentice, 151, 412 
pasteup, old-fashioned, 62 
patch editor/librarians, 140, 150-151 
PatchBay, 151 
patches 
sounds, 140 

system software fixes, 268 
PC Scan 2000 (BEST Corporation), 189, 
504 

PC Scan 2020 (DEST Corporation), 189 
PC Tools Deluxe for the Macintosh 
(Central Point Software), 356 
PCPC Tape Backup (Personal 
Computer Peripherals 
Corporation), 353 
PG 

CAD programs with PC versioas. 

215 

data exchange with, 379-385 
file-transfer utilities. 245, 252, 379- 
381.384-385 
graphics formats, 107 
importing PC files for Mac desktop 
publishing, 71 
Mar vs.. 4-5, 297, 301 
Macintosh disks with, 384 
multitasking on, 297, 301 
OS/2 (Operating Svstem.'2), 297, 

301 

PC laser printers, 475-477 
sharing printers with, 470, 473 
spreatlsheeLs with PC versions, 57 
TrueType on, 471 
PC-VCR (NEC Technologies), 225 
PDS Vidw Technology’s Project-A-Mac, 
133 

Peace virus, 365 
peer-to-peer file sharing 
see also sharing 
under System 7.0, 329-330 
PEGASYS U'(IGC Technology), 215 
pen plotters, 214 
Perceive (Coda). 153 
performance 
see also 

boosting with RA.M, 269-272 
built-in color video and, 494-495 
hard disk management and, 344 
.Vlac models compared, 5, 6 
multitasking and, 302 
virtual memory and, 272-273 
Performer (Mark of the Unicom), 147, 
149 

Peripheral Interface Cable, 276 
jiersistence of vision, 158, 232 
Personal Computer Peripherals 
Corporation’s PCPC Tape Backup, 
353 

Personal LaserPrinter 11 (GCC 
Technologies). 507 
Personal LascfWritcT LS see 
LaserWriters 



Personal LiserVl'riter NT see 
LaserWriters 
Personal Mrxlem, 178 
Personal Vi.sion (Orange .Micro), 224 
Personal Writer 

15SL graphics tablet, 488 
PVt^lO SL graphics tablet, 1 10 
Personality (Preferred Publisher), 251, 
497 

Persuasion (Aldus), 128-130, 132 
illustrated, 130, 132 
PERT charts, 196 
phone dialers, 95 

Phone.Net cabling system (Farallon 
Computing), 515 

photmechanical transfer (PMT), 509 
Plxrtashop (Adobe Systems), 100-102, 
509 

illustratc'd, 508 
piano roll dispby, 147 
pica, 76 

PICS file format. 163 
PICT format. 107.281,376. 462 
picture fields, 90 
PiciureBase (Symmetry Softw^ire 
Corporation). 95 
pictures see graphics 
pitch bend, 145 
Pixar’s RenderMan, 108 
PixelPaInt (SuperMac Technology). 100 
pixels, 490-191 

Planetsaipes package (Optical Data 
QNporatkm), 221 
Platt, Dave, 370 
platter, 340-341 
playlist, 420 

playMovie XCMD (MacraMind), 165 
plotters, 214 

PLP U (GCC Technologies). 507 
Plus (Spinnaker Software). 122, 224 
Plus see Macintixsh Plus 
PMMU (Paged .Memory Management 
Unit), 272, 278 

PMT (photmcrrhanical transfer). 509 

point, 76 

pointer 

cell pointer, 51 
defined. 17 
illustratc'd, 18 

moving from numeric keypad, 293- 
29-1 

pointing device see mouse 
Poole, Lon, 33. 310 
pop-up fields, 119 
illustrated, 120 

for System 7.0 folder navigation, 

329 

Porfolio Systems’ DynoDex. 95 
ponaWes see .Macintosh LC; Macintosh 
Portable 

Portrait Display, 8 
ports. 275 

see also Apple Desktop Bus; SCSI 
bus 

in PostScript printers, 473 
posters, croating, 99 
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Postman, .Neil, 221, 226 
PostScript. 455-465 
dictionaries, 461 

downloadable fonts, 76, 459-460, 
469 

Encapsulated PostScript (EPS) 
format. 107, 376. 462 
fonts, 458-460 
graphics operators. 457 
lAscrPrep file, 461 
La.serWriter file, 461 
Ixjvvl 2, 464 

page-description language, 10, 455- 

457 

resolution independence of, 457- 

458 

.screens and, 458 
software emulation of, 470 
software Incorporating, 461-462 
Truelmage and, 463-^ 

TrueType and, 315. 462-464 
PostScript printers. 10-11 

see also laser printers; TrueType; 
LaserWriters 

features and shopping ups, 472- 
475, 477 

halftones and, 507 
hard disks with, 472-473 
with Macs, 461 

QuickDraw-based printeis vs.. 464, 
468, 469 

renting time on, 1 1 
sharing, 514-516 
speed of. 460 
posture, 262 

Power Backer series (Kensington 
.Microware), 407-408 
power conditioning products see 
power protection 
power proteaion, 401-410 

standby power supplies. 263, 406- 
409 

surge suppressors, 263, 404-105, 
408 

uninterruptible power supplies 
(UPSs), 263, 406 

power supplies, 401-402, 403-^ 
Power Up Software’s Address Book 
Plus. 95 

power users, 34 
PowTiChutc (American Power 
Conversion). 407-408 
PowT^rDraw (Engineered Software), 215 
PowerKey (Sophisticated Circuits), 481 
Powermenus (Magic Software), 243, 

244, 246 

PowerPoint (.Microsoft), 129, 131, 132 
Practica Mu.sica (Ars Nova Software), 

153 

Practical Peripherals’ modems, 179 
Practical Solutions 
Cordless Mouse, 483 
Strip Switch, 481 
surge suppressors, 408 
PR4M, 268, 281, 391-392 
Predsk)nO)lor Calibrator (Radios), 105 
preemptive mulUta.sking, 300-302 
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prcfca'no; files, 289 
Preferred I’ul)lLshcr 
Exposure, 251 
Penitmality, 251, *197 
Vantage, 240 

Prescience Girporalion’s HxpressionLsi, 
37 

presenuiions. 127-138 

chans; mullimetiia 
animated, 158 
from graphics programs, 99 
impnwing with graphics programs, 
98 

presentation programs, 127-138 
slide shows. 132 
slide-service bureaus, 135 
primao’ colors, 489 

Primera Software's Different Dnimmer, 
153 

primitivfs, lOS 

Print Direaor\' command. 19. 286 
printer drivers, 284, 286-287 
printer resources, 284, 286-287 
printer server software, 515 
Printer TtxiLs disk, 286-287 
printers 

see also laser printers. LaserU'nters 
atlor printers, 499 
Lxmneoing, 389 
cxmtrol (escape) codes, 456 
dot matrix printers, 10 
ink jet printers, 11-13 
laser printers, 10-11, 467-477 
PastScript vs. non-PostScript, 10-11 
printer ciihles, 470, 475 
printer restnirces, 284, 286-287 
resolutkms cx»mpared, 12 
sharing. 10-11.470-471.514-516 
spoolers. 245, 252 
System 6 jc resources, 284 
tnm.s|xirenc 7 film for, 133-134 
ir(Hti)lesh(KHing, 397-398 
TrueType and, 315-316 
printing 

animation frames, 162 
background printing. 19. 299, 516, 
517 

direaories, 19, 286 
grapliii^s, 103-104 
S|XK)lers, 245, 252 
truuNeshcx)ting. 397-398 
PnntMonitor, 299. 517 
Pro I'O (Digidesign), 422 
pnxress cx»k>r separations, 67, 101 
Pnxligy, 174 

Professional Composer (Mark of the 
Unicom), 150 

Professional Plus .MIDI interface 
(Opcxxle Systems), 143 
pn)gram changes, MIDI, 145 
program ev.iluation and revic-w 
technicjue (PERT) chans, 196 
Programmer 's Introduaiou to the 
Madfitosb, 437 
programming. 427-438 
seeaLv) Hv-jX-TTalk; sciip;s 
a\SlC, 430. 431-432 
iK'gjnner's toolkit, 436-4.57 



pn)grammlng (continued) 
debugging. 434-435 
ewnt-drivxm programs, 436 
inieqxuters w. compilers, 433-434 
keywords, 431 
languages, 430. 431-432 
for the .Macintosli, 435-437 
programs see software 
project management programs, 193- 
205 

(Titical |xilli metlKxl (CPM), 196 
Gaiut chans, 196 
Pliirr chans. 196 
tennindogy, 196-197 
Project Scheduler 4 (Scitor). 199. 200. 
202. 203 

Projcct-A-.Mac {PDS Video Technology), 
133 

PrtMneilieus Pnxlucts 
MacKnowledge. 181 
modems, 179 
ProPoint (Abaton), 485 
Proteus (H-mu Systems), 145, 225 
p«)t(x;ol conveners, 521 
proUKols 

file-access pnitixoLs, 522 
file-trunsfer protocols. 1 72 
.Mac «.V.4X, 526-527 
protocol avmxaters, 521 
reconl-lodcing pnMtxol, 523 
XMODEM, 281 

PmUMyper (Smethers.'B.imcs). 436 
PSl Integration, 449 
Public Folder (Claris). 252, 519 
Publish Pac (DESTCor|xiratioii). 186 
puhILshing under System 7.11, 331-334 
pull (juoie, 76 

Puz/le, System 7.0 differences, 311 
l’>X’10 SL graphics tablet, 1 10 
Pyru (Fifth Generation Systems). 251 

— Q— 

QMS' L'liraScripl Plus. -170. 476 
quantization, 141. 147. 150,415 
QuarkXPress 

fe;itures of, 65-67, 711-71 
illustrated. 66 

memory (RA.M) retiuired hy. 64 
QuickI14SIC (Microsoft), 430, 433 
QukkCAD (Radius), 213 
QuickDraw. 102, 492 
QukkDraw ba.scd printers 
see alio ImageWriiers; keser 
liiiniers 

font mechanism of, 468-469 
halftones and, 507 
PostScript printers and. 46f. 468, 
469 

Quicken’s Intuit. 303 
QuIcKevs 2 (CE Software), 243, 244, 
29l' 

QuickliKk (Kent Marsh), 253 
Quick-Mail (CE Software). 518, 519. 
524-525 



quick-reference cards, making your 
own, 98 

quixaiion marks, tnie (sman) quote's, 
84 

— R — 

radial dimensioning. 212 
radiation. 261 
radio buttons, 26 
Radius, 224, 449 
Accelerator 16, 272 
Accelerator 25, 272 
DlreaO)lon'GX videx) txxird. 492 
Precisk)nG)lor Calibrator, 105 
(^kkCAD, 213 
RadiusTV, 225 
RadiusTV (R;Klius), 225 
raggexl-left text, 80 
raggeil right text, 80 
RagTimc3.53, 55-56 
R.AM see memory (RA.M) 

Ih\M caches, 269-272, 528 
m\ disks, 270-271 
RiimDi.sk-1-. 271 
RA.MSian, 271 

ramkim access menK>ry'.ftv memory 
(R.A.M) 

ranikHn acxess storage, 337 

see also fk>|)|)y desks; hard disks; 
removable-media drives; storage 
raii}^* checking value.s, 90 
raster exmirollers, 456 
raster Image pnKessor (RIP), 281, 456 
rasterizing, 314 
Il'isterOps, 224 

24L video hoani, 492 
24S video Ixianl, 492 
Frame'Grabl)cr324.NC. 224 
True Color Calilxator. 105 
ray tracing, 108. 1 10 
RI)F:Vs. 281, 288 
see also utilities 

cra.shes after adding RDliV's, 392 
primer resourevs, 284, 286-287 
Kead-Ii (Olduvai Coqxirathxi), 187 
re.'ul-only memory jcr RO.M 
KeadStar 11 Plus (liuivutic), 187 
read-write memore memory (RAM) 
relxillding the DeskTofi file, 395 
Retxignlze (DEST Giqxxutiun). 186 
reconl locking. 522-523 
RctxifdHoldcr Plus (Software 
Descx)vxq'), ;503 
rexords 

in datab.xses, 88 
reexird IcKking, 522-523 
rectangle appears on .screen. 292 
rectangle, seleaion see marquee 
Red Ryder AvVUilte Knight 
Rcxliix (Mkrnscxxls PuhILshing). 250, 
352,353,35'1 
Reed. Cartwright. 437 
ReCiIS (Remote Gra|)ltics Instruction 
Set), 526 

registering software, 34 
registration marks, 67 



rekuioiKil daialxise managers, 95-96 
applications generattx^, 94-95 
remapping grey-scale data, 509, 510 
remote acxess and remote coning. 

519-520, 524-525 
Remme Graphic's Instruaion Set 
(ReGlS), 526 

removable mcxlii drives, 541-343 
backup to, 353 
Bernoulli Box drives (Iomega 
Corporation), 341-342, 353, 384, 
514 

.sharing, 514 

Syiiuest drives, 342-343, 353, 514 
tape drivx.*s, 343 
removing 

Trash 

fonts and desk aaessories (D.As), 
242 

rendering pmgrams, 108-110 
Render.Man (F^car), 108 
RenderWorks (Macro.Mind), 163 
renting PostScript printer time, 11 
Reports (Nine to Five Software), 122 
reports fmm datalxise .searehes. 93 
re.sampling. 423 

reseaahing via tdecommunic'ations, 
173-174 
ResEdii, 246 

pregramming and, 437 
.sound resources and. 412 
System 7.0 dilTerenccs, 325 
lesolutkm 

of film recorders, 135 
of graphic s images, 103-104 
of graphic's lalileis, 486 
of bser printers, 473 
of .Mac monitors, 82-83 
of printers, 10. 11. 12 
resolutkm Independence, 457-158 
of seiners, 505-507 
resolution iixleiiencknce. 457-458 
resource calendars, 198-199 
resource histograms, 199. 200 
rcsouree leveling, 199 
Resource Manager, 437 
resources 

INITs, 241-242, 245. 253. 280,288. 
368-369. 392-393 
printer lesourcxs, 284, 286-287 
prtigramrning and, 436-437 
RDEVs, 281, 284, 286-287, 288, 392 
sound (SND) lesources, 418 
response time. 405 
restoring. 351-352. 356 
i'cvz/Arz lucking up 
emergeiKy-restore floppy disk, 355 
retouching .scannctl Images. 98. 508- 
509 

Reirospeci (Dantz. Devdopment), 250, 
352,35*1 

revision tracking. 37 
RGB video. 232 

Rkk-Text Format (RTF), 375, 376 
RIFF graphics format, 107 
RIP (raster image |)rtx*essor), 281, 456 
Rival (Mlcmsetxls Publishing), 368, 370 
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Roland Corporation’s MT-32 sound 
nuxlule, 145 

Roltxlex, database w., 95, 96 
ROM 

defined, 266 
QuickDraw in, 102 
RAM vs., 266-267 
Tadbox in. 266-267, 435 
routines, 435 

R.S170 (.NTSC) video format, 168, 224, 
232 

RS-232C, 281 
RS-I22A. 281 

RTF (Rich-Text Formal), 375. 376 
rule tape, 62 

rulers In wrd processors, 38-39, 40 

— S — 

.sags, 263, 403 

Salient Sofw:are s Disk Doubler. 252- 
253 

SA.M (S\-mamec), 253. 368-369, 370 
snmpied sound, 142, 151, 413-415 
sampling rate, 413 
sans serif, 76 
saturation of color, 496 
Save diakig box, S^'stem 7.0 differences, 
310 
saving 

multitasking and, 306 
when to save, 29 
Savett Tcchnologv', 133 
scan lines, 231-232 
Scar\)ct Plus (Hewlett-Packard), 65, 

189, 190 

SanMan (LogiTech), 504 
Scanmaster 35.11 (Howtek). 505 
scanners, 13, 501-512 

for desktop publishing, 65 
fax modems an<l, 179, 502 
grey-scale scanners, 505-507 
illustrated, 503 

for optical character recognition 
(OCR), 65, 187. 189-190, 190-191. 
502 

retouching images from, 98, 508- 
509 

vidc-o hardware rajuirements, 7 
ScanReader (CTA), 188 
sclK'imtics, 209 
Schlumberger s MacBravx), 215 
Scitor’s Projea Scheduler 4, 199, 200, 
202, 203 

Sarres virus, 365 

.scx)ring programs, 140, 141, 149-150 
Scorpion Systems Group’s Sybil, 153 
Scrapb(X)k DA, 21-22 
^temadves to. 22. 23 
illustrated, 22, 23 
ScTapbook File, 22 
screen cafHure utilities, 251 
Screen Gems (Microseeds Publishing), 
251 

screen savers, 251 
screens, 458 
.screens see monitors 



.scripts 

see also pn)gramming 
HyperTalk. 115, 121-123. 123-125. 
428 

minimum .scripts, 296 
of terminal emulation programs, 
180, 181 

.scroll arrow, 20, 26 
scrollbar. 20 
.scroll box, 20, 26 
.scrolling 

autoscrolling, 325 
basics, 28 

SCSI bus. 276-2T7. 388. 390 
device nrM recognized, 387-388 
ID numbers. 227, 3B8 
SCSI .system cable, 276-277, 388, 390 
SCilM)MA Controller. 280 
Sculpt 3D (Byie for Byie Coqxiratlon), 
108 

SD scries graphics tablets (VFatxim). 

no, 486-487 
SE see .Macintosh SE 
SE'30 see .Macintosh SE^O 
.searching 

databases. 91-93 
search operators, 92 
search-and-replace features, 45-46 
System 7.0 Find command, 320. 
322,323 

Secxrnd Wave. 449 
SecondGLANCE's SoundTrack, 424 
security 

je^'^zAoviru.scs 
Access Managed Environment 
(Ca.sady and Greene), 253, 369 
uiiliUcs. 252-253 

virus proiealon. 252-253, 361-371 
selcaing 
l)asics, 26-28 
multiple objccLs, 27 
shift-clicking, 27-28 
selection rectangle see marquee 
Send Express (Gizmo Technologies), 
519 

Sentinel (SuperMac Technology), 252 
sequencers. 139-140, 145-149 
digital recording and, 421 
.setiucntial storage, 337 
.serif, 76 
servers 

e-mail .servers, 518-519 
file xivcm. 321, 398, 520-523 
printer sener software, 515 
Set Startup command. System 7.0 atHi, 
317 

Sexy bdies Trojan horac, 366 
sharoware 

sound utilities, 412 
spreadsheet, 57 
utilities. 240 
viruses and, 366 

.sharing printers, 10-11, 470-471, 51‘1- 
516, 517 

.sheetfed scanners, 189, 502, 504 
Shift key. 27-28 
shift-clicking, 27-28 



Shiva Corporation 
DOS Dial-In, 524 
NetModem. 179. 524 
shojping 

seeak) buying a Macintosh 
backup utility features, 353-354 
databa.se management features. 95- 
96 

desktop publishing features, 70-72 
for mrxlems, 178-179 
optical character recognition (OCR) 
features, 187. 190-191 
for PoistScnpt printers, 472-473 
sequencer features. 149 
software to multitasking, 303 
spreadsheet features, 55-57 
via telecxrmmunications, 174 
word processing program features, 
36-37 

Shoncut (Aladdin Systems). 244, 247, 
249 

shortcuts see kevhoard <dioncuis 
Shulman. Jeffery's., 369. 370 
Siebne S;iles & Fjigineering. 449 
Sigma Designs, 449 
signatures, file, 382-383. 395 
Silicon Beach Software 
Digital Darkroom. 100. 509 
Super3D. 108, 109, 210. 224 
Supermini, 122, 137, 167, 223-224 
SuperFaim, 106, 303 
SIMMs. 8. 268, 281 
sine wave mitjvut. 408 
Single Inline .Memory Mcxiulcs 
(SIMMs), 8. 268, 281 
.single-file ilat.ib:Lse managers, 93 
Sitka 

lnBo.x, 518, 519. 525 
Mac TOPS. 398. 522 
Tclecunnctior, 515 
size box, 20, 26 
size of M. 1 C HKKlels, 5-6 
skewed scans, 504 
slide scanners, 505 
slide shows, 132 
slides. 130-131. 133-136 

see also multimedia; presentations 
slide .shows, I32 
slide .sorting features, 132 
slkle-serv-ke bureaus, 135 
slide-service bureaus, 1 35 
sloa, 5. 6, 446-148 
small caps, 76, 83 

Small Computer Systems Interface see 
SCSI bus 
sman quotes. 84 

Smartcom II (Hayes Microcomputer 
Products), 179, 180. 181, 526 
Smanm(Klc*ms (Hayes .Micrxxxmiputer 
Products). 178, 520. 524 
SmanScrap (.Solutions Intemation:il), 

22. 23 

SmetheRv'Bames' Prototyper, 436 
S.MPTEcode, 140, 148,422 
Snap (Forthought), 215 
snap-to feature, 21 1 
SND resourecs, 418 



Society of Motion PItiure and 
Television Engineers (SMPTE) 
cxxle, 140, 148, 422 
software 

see also utilities; specific products 
amt tyfies (fi software 
aliases for, 321 

animation programs, 108. 109, 157- 
169 

■ applkTitinn is bitsy or missing” 
message, 395 
color applications, 49H 
comp.atil)iliiy with System version, 
24-25 

computer-aided de.sign (CAD) 
pn^ms, 207-216 
daiaIxLse managers, 87-96 
de.sktop publishing, 65-72 
electninic mail, 518-520 
graphics programs, 97-1 1 1 
HyperCard. 33. 95, 113-125 
msulling. 391 

mierapplication communication.s 
(lAC). 330-334 
multimedia, 223-225 
multitasking and, 303-306 
multiiLser software. 522-523 
music and .MIDI software, 139-155 
opiial charaaer reaignliion (OCR) 
pnigninas. 13, 185-189. 190-191 
PC primer driver packages. 475- 
477 

PostScript emulation software, 470 
PostScript-oriented. 461-462 
pre.seniaiion programs, 127-138 
projea management programs, 
193-205 

tegisiering your .software. 34 
tendering programs. 103-1 10 
scanner .software. 507-509 
spre-.idsheets, 49-5H 
telecommunications progninas, 
179-181 

utilities, 239-253 
venaon numbers rrf, 22-25 
wxird processing, 35-47 
Software Dlsanery’s ReairdHolder 
Plus. 303 

Software Venture’s .MicroPhone II. 179, 
180. 181, 526 
Sduiions International 
SmanScrap, 22, 23 
SupefCiluc II, 245, 252 
Sonar (Virginia Systems), 244. 248-249 
Sonar Profevsional (Virginia Systems), 
244, 248-249 

Sonata music font (Adobe Syaicms), 

150 

Sophist kaied Circuits’ PowerKev', 481 
.sorting daialxises. 90-91 
Sound .Acxelcrair)r board (Digidesign), 
422 

Sound .Apprenuce (Passport Designs). 
151.412 

Sound De.signer 11 (Digidesign), 151. 
412,414,423 

sound ctliting. 140, 150-151 




Sound Manager, 41 >4 16 
Sound Recorder DA, 1 16 
sound resources, 418 
Sound Took s\'S(em (Digidesign), 422- 
423 

sound track produaion. 140 
SoundAccess (Digidesign). 419 
SoundEdit (Farallon Compuiing), 116, 
417 

see also MacRccorder 
SoundMasier, 247, 412 
SoundMov'er, 412 
SoundPlay (Digidesign), 419 
sounds, 13^155 

see also MIDI; mulUmetb 
digital sound. 411 
wih animation, 166, 167-168 
file formats for, 418 
wthHyperCani, 115.116, 154,417. 
419, 424 

Mac beeps, 411, 412, 418 
MIDI. 140, 142-145, 151-152, 421 
music, 140-142, 150-154, 413-118, 
422-423 

with multimedia, 218, 225 
recording, 412-423 
S«tcm 7.0 differences, 311. 335 
upgrading hardware, 445 
SoundTiack (SecondGLANCE). 424 
stxind washes, 413 
source code, 433 
source4e\'el debuggers. 434, 435 
sparse matrix memor\’ management, 57 
special text effects, 98-99, 104-105 
S|x.‘Ctrum/24 boanl (SupcrMac 
Technology), 101 
speech driver, 289 
speed 

see also performance 
of buses, 276 
buying a Mac and, 15 
of CD-ROMs. 346 
of hard disks, 343 
of laser printers, 460, 474 
Mac models compared, 5, 6 
of modems, 178 
of PostScript printers, 460 
spelling checkers, 36, 187 
spikes. 403 

Spinnaker Software’s Plus, 122, 224 
spoolers, 245, 252 
PrintMonitor, 299, 517 
.spot color, 65, 67 
spreadsheets, 49-58 

chaning programs and, 106-107 
data management using, 50, 95 
design basics. 58 
formats, 53 
multitasking and. 303 
PC versions, 57 
turnkey applications from, 54 
square wave output. 408 
Slack Design Guidelines, 119 
sucks, 114, 115 

stacks, HyperCard see HyperCard 
sucks 

standby power supplies, 263, 40M09 
how they work, 406 



sunds, 261 
Stan bits, 179 
.sunup disk, 286 
sunup documents see INITs 
sunup problems, 387-393 
sunup screens. 98. 289, 497 
SunupSercen file, 289 
SunUpScrcen Image, 98 
sutic electricity, 263-264, 388 
static RA.M, 267 
sutionery pads, 324 
suilstical ftinctions, 52 
Steinberg, Dill, 240 
Steinberg-Jones’ Cuba.se, 147 
step recording, 147 
stepped-square wast* output, 408 
stereophonic audio, 416 
Steriod Trojan horse. 366 
sticky 293-294 
stop bits, 179 
stopwatch utility, 240 
storage, 337-348 

see also CD-ROM drives; CD-ROMs; 
floppy disks; floppy drives; hard 
disks; removable-mcxila drives 
.sound recording and, 418 
Strau’s SirauVision 3d, 108, 163 
StiauVision 3d (Strata). 108, 163 
Stravinsk)', Igor, 221 
Siring Qisartet package (Warner New 
Media). 221, 222 

Strip Switch (Practical Solutions), 481 
stripping, 67 
stroke fonts, 214 
Studio/1 (Electronic Arts), 163 
Illustrated, 159. 160 
multimedia and, 224 
presenutions with, 99 
Studio.4i (Electronic Arts), 99 
Studio 3 MIDI interface (Opexxie 
Systems), 143 

Studio Plus Twt) MIDI interface 
(Opcode Sy^ems), 143 
Studio Session (Bogas Pnxluoions), 
142 

Studio Vision (Opcode Systents), 148- 
149, 419 

Stuffii, alia.ses and, 321-322 
Stuftlt Classic, 252 

Siufllt Deluxe (Aladdin S>t»tcms), 252- 
253 

style sheets, 36 
StyleWriter, 11. 13 
stylus, 211, 485-486 
subhead, 76 

subscriNng under System 7.0, 331-334 
suggested memory' size, 304-306 
Suitcase II (Fifth Generation Systems), 
245, 246-247 

SUM U (Symantec), 250, 356. 357 
SUM Partition (Symantec), 249-250 
Sun .Microsystems, 69 
Super3D (Silicon Beach Software), 106, 
109, 210. 224 

SuperBoomerang (New Software), 240 
SuperCard (Silicon Beach Software). 
122, 137, 167, 223-224 



SuperClock, 240 
SuperDriv^^ 339 

reading PC disks with, 379, 383-384 
SuperGlue II (.Solutions International), 
245. 252 

SuperLaserSpool (Fifth Generation 
Systems), 245, 252, 299 
SuperMac Technology. 449 
DlskFit,250, 351.352, 353, 354 
Network DLskFit, 353 
PixelPaint, 100 
Sentinel, 252 
Spectrunv'24 l)oard, 101 
SuperMatch Profes.sional Color 
Matching System, 105 
SuperSquc*eze board. 101 
Super.Match Professional Color 
.Matching Sy'stem (SuperMac 
Technology), 105 

SuperMouse (Advanced Gravis), 483 
SuperPaint (Silicon Beach Software), 
106.303 

SuperSquecze Ixiard (SuperMac 
Technology), 101 

surge suppressors, 263, 404-405, 408 
.surges, 403 

switch launching, 39W94 
Switch-A-Roo, 240 

Switchboard (Datadesk International), 
482 

Swivel 3D (Paracomp), 108, 109, 163, 
210, 224 

Swivel 3D Professional (Paracomp), 163 
Sybil (Scorpion Systems Group), 153 
SYLK (Symbolic Link) format, 375, 376 
Symantec 

.More, 33, 128, 130 

Norton Utilities for the Macintosh, 

250,356.357 

S.AM, 253. 368-369, 370 

SUM II. 250. 356. 357 

SUM Partition, 249-250 

Think C. 434. 436, 437 

Think Pascal. 433. 434-135.436- 

437 

Symantec AntiVlnis for Macinto-sli see 
SAM 

Symantec Utilities for the Macintosh 
* SUM II 
symbol libraries, 212-213 
Symbolic Link (SYLK) fonnat, 375, 376 
Symmetry Software Corporation 
Acta Advantage, 36, 128 
HypeiDA, 122 
KeyPlan, 196, 201, 203 
PiaurcBa.se, 95 
sync signals, 232 
.sync track, 148 

SyncMaster .MIDI Interface Q. L 
Cooper Elc'cironks), 143 
Synergy Software's VenaTER.M, 526 
.syntax, 52 
synthesizers 

see aim .MIDI; sounds 
layering. 142-143 
Sy<3uest drives, 342-343, 353, 514 
Swtem 7.0, 309-335 

see aim System Folder; System 
software 



32-bit QuickDraw in, 102 
edevs and, 241 
color with, 318, 319, 497 
file sliaring under, 312, 329-330 
Finder. 312, 316-329 
folders, 312 

interappiiation communicaiions 
(LAC). 330-334 
MulliFmder under, 21, 298 
new features, 311-312 
PostScTipt printers with, 461 
sounds with, 311. 335 
transition tips, 310-311 
TmelVpe, 285, 311. 312-317 
u|)grading hardware and, 445 
utilities and, 239-240 
virtual memory feature trf, 9, 272- 
273 

zapping PRAM under. 391 
system crashes see ciashc*s 
system disks, 286 

.system extensions me edevs; INITs; 
RDEVs 

System file, 287-288 
System Folder, 283-296 

edevs; INITs; RDEVs; 
System 7.0; System software 
Clipboard file, 289 
minimizing, 296 
organizing, 240 
preference files, 289 
printer resources, 284, 286-287 
StartupScreen file, 289 
StanUpScreen image in, 98 
System 7.0 differences, 312 
system extensions, 288-289 
System file, 287-288 
System Saver (Kensington Microwarc), 
260 

System software 

edevs; INITs; RDEVs; 
System 7.0; System Folder 
edevs and, 241 
Installing, 389-391 
minimum scripts, 296 
for PastScript printers, 461 
program compatibility with, 24-25 
RAM-ba.sed. 268-269* 
recommended system versions. 294 
System 6jc files, 284-285 
.system rcsourec management 
utilities, 245, 246-247 
upgrading to System 7.0, tips, 310- 
311 

utility cximpatibility with, 239-240 
version numbers. 22-25 
System UjMlaie 6.0 package, 294 
system-exclusive data, 145 
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Tab key, 30 
tab pointer. 43 
tab well, 43 

talMJclimitcd text files, 379 
table of contents generators, 37 
table-editing, 36 
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tables 

leiiicr t lunicters in, 43. 44-45 
spa'adshects for pnKCvsing, 50 
word processing. 43-45 
tabs 

decimal tabs. 43 
indenting with, 4(MI 
Tactic Software 
FontShaa*, 251 
Icon4t, 243. 244 
MaMcrFinder, 247 

Tagged-Image File Format (IIFF), 107, 
376 

tape drives. 343 
backup to, 353 
sharing, 514 
ta.sk scheiluler, 300 
ta.sk switching. 300 
tear-off menus, 246 
Tech Notes .series, 437 
TechAiliana*. 122 
tecTinical .support 

see also iroubleslKxxing 
for llv-|K*rCard, 114 
registering .software aixl, 34 
Technologv' Gnicepts' CommL'nity- 
Mac. 527 

teletX3mmurucatk>ns. 1 71-182 
see also information .services 
iHilietin Ixianis. 171 
electnmic mail. 171. 174 
file-traasfer proUKiiLs. 172 
front ends, 173. 176-177. 179-180 
hartlwaa* for, 178-179 
infomiation services, 171, 172-177 
software for. 179-181 
Teleconnector (Sitka), 515 
TeleTyj)esctting’s T-Script. 470 
television 

see also desktop video 
.Mac video vs., 231-232 
tempbte.s 

in computer-aided design (CAD), 
210 

in desktop publishing. 72 
in 0 |)tical character reaignitkm 
(OCR). 185 

in pa’sentatkin prognims, 131 
in .spreadsheets. 54 
stationer)' {lads, 324 
Tempo II (.AtTinitv Micn>s>Mem.s), 243, 
244, 291 

lemfX) map, 147 
temporary file.s, 289-290 
terminal emulation pmgr.mis, 179-180. 
526 

script languages, 180, 181 
termination of SCSI Gibling, 276-277, 
388, 390 
terminology 

acronyias, 275-282 

memorv' terms. 266 

pmjea nunagement tc*rms, 196- 

197 

tv*pography terms, 76 
TeX tv-pesetting language, 69 



Texiis Instruments 
mkroLa.ser PS17, 11 
microLaser PS35. 11 
tect editors. 240, 433 
text fields, 90 
lc*xt functions, 53 

text-only (ASCII) files, 280. 375-378 

text-retrieval utilities, 244, 248-249 

texture maps. 108 

TF1.X (.Magnum), 413 

thc*sauri, 36 

iheTypeBook, 251 

thin space, 76 

Think C (Symantec). 43-i 436, 437 
Think Pascal (Symantec). 433, 434-435 
third-party manufaaurers, 15 
thrashing, 273, 356 
llirec-D (MacnoMind), 108, 163 
thrcv-dimensional graphici pnigranis, 
107-110 

thumbnail sketches, 62 
TliundcrSc*an Plus. 504, 505, 509 
Tliunderwares LightningSeon. 65. 189. 
5(M 

Tidy It Lp. 240 

11FF (Taggc*d-lmage File Format). 107, 
376 ^ 

Tiles (CE Software). 243 
Timbuktu (Farallon Gimpuiingi, 245, 
252.519-520 
time 

see also performance; s|)eed 
access time, 2()6 
clixk not keqiing, 263 
double-clicking time, 26 
lime management programs see pmjeci 
management pnigmms 
timesharing, 172-173 
T'Makers VCTiieNow, 38, 40. 41. 43-45. 
47,303 

TMON (ICOM Simulations), 435 
TO.M INIT (.Advanced Interface), 244. 
246 

Tomlin, Brua*, 247. 412 
lontT. 467, 475, 476 
T(K)!1xix (ROM). 266-267, 435 

lustrle Maenuoib manuals for. 436- 
437 

managers, 435 
topographical analyses, 188 
Ti^Scan (Caiera Reaigniiion Systems), 
188-189 

Total Systems, 449 
Tnickliall ADB (Kraft Systems), 485 
TrackhalL'ADB (Mou.se Sy.siems 
Corporation), 485 
iracklxills, 485 

trademark symbols, in display iy|x.‘, 81, 
82 

Train Set (Claris), 164-165 
trainalile OCR pnigrams, 187-188 
transients, 403 

iraasparcncies. 130-131, 133-136 
.viv also presentations 
transparent buttons, 117-118 



Trash 

Ejai mmmand vs., 396 
Sviitem 7.0 differences, 311, 323, 
327 

troubleshixMing. 396 
travel mfomuuon, 174 
Traveling Software s Uplink Mac, 245, 
252, 379-381, 519 
Trendvvare. 122 
trigonometric ftinctions, 53 
Trojan horses, 366 
iroubleshcxHing, .587-399 

see also maintenance; technical 
support 

32-1)11 QuickDraw 1.1 bug. 202 
dock not kcc|)ing time. 263 
disk and finder pn)blems, 394-397 
cmeigency monitor, 231 
emeigency-resiore floppy desk, 355 
81e-recovery utilities, 250, 350. 356- 
559 

more help, 399 
opening color diKument.s on 
moiXK'hn)nH.* Macs. 499 
printing and network pnililetns. 
397-39H 

startup pniWcms and system 
crashes. 387-394 

rims proicxilon, 252-253, 361-371 
True Color Calibrator ( RasterO[>s). 105 
true grey grey-.scale video hardware 
true quotes. 84 
true-color cards. 6, 8 
Tmelm;ige (Micnxsofi), Past.Script and, 
463-464 

TmcType. 285,311,312-317 
how it woiRs, 314 

installing and removing fonts. 316- 
317 

for PCs. -471 

PosiSuipt and, 315, 462-464 
printers and, 315-316 
Tmevisinn's NuVistai-, 225 
T-ScTipt (TelcTypesetling), 470 
TSSnet (Alisa SvMems), 527 
Turbo Moase ADB (Kensington 
Microvvarc), 485 
TurboNKf (Nuvoiech), 515 
Turbasynih (Digidesign), 151 
turnkey applications. 54 
TV* Prcxlucvr Pro (Computer Friends). 
225 

iweening for animation, 161, 163 

Tvvo-P-age .Moncxlirome Monitor, 8 

Tycho (Macreatlons), 36 

Type 1 fonts. 459 

Ty|x* 3 fonts, 459 

type sixe, duxising, 78 

TypCiMign (Adok* System.s), 72, 469 

typefaces J'(tv fonts 

typing desks, 263 

■fypfet (Caere Girporaiion), 190-191 
typography, 75-85 
auilons. 83 
duxising a font, 75-77 
display type, 80-82 
keming.'70-71, 80-81. 82 
leading guidelines, 78-79 



ty pography (continued) 

line length mlcs of iluimb. 77, 78 
page count, adjusting for, 78 
recommended reading. 83-84 
for slides and overhead 
irans|iarendes, 136 
special effeas, 98-99, 10-4-105 
terminology, 76 
type size determination. 78 
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lf&lc\ 83-84 
UL 1449, 405 

UltraPaint (Deneba Software), 106 
UltraScript Plus (QMS), 470. 476 
underacan, 236 
undoing. 32-33 

uninterruptible power supjilles (UPS.s), 
263, 406-108 

see also standby ptmer supplies 
how they work, -106 
universal editor/librarians, 151 
UNIX (MJX), 301,483 
unmounting violumes, 344 
UpBeat (Dr. Ts Music Software). 153 
updating 

System software. 294, 296. 310 
virus-detection utilities, 369 
upgrading, 441-453 

accelerator boards and CPUs. 442 
buses and, 448 

cache memory' IxxiriLs, 445-446 
coprocessors, 445 
of Macs. 448-152 
hard disks, 4-12 
logic Ixianis, 442-44-1 
Macintosh ILx to llfx, 10 
memory, 442, 443 
new machines vs., 452-453 
.sound-recording liardware, 445 
sources for hanlvvare, 449 
to System 7.0, 310 
System 7.0 and. 445 
vkleo boards. 444 
UPSs see uninterruptible power 
supplies 
used etjuipmenl 

Boston Gimputer Exchange, 174 
Macintosh computers, 9-10 
user groups, 15, 34 
user levels in HyperCard. 121, 123 
User Setup Control Panel, 329 
Users and Groups Control Pmcl, 329 
utilities, 239-253 

.f(£vr//«;cxlevs: desk atvessories 
(DA.S); F-keys; INTfs; RDEN's 
backup utilities, 250, 3-19, 351-352 
Cliplxianl cnhancemeius, 251 
cosmetic utilities, 251 
data exchange utilities, 245, 252 
desktop video utillues, 229, 233- 
237 

disk and file management utilities, 
244, 247-248, 249-250 
file-compression utilities, 240, 252, 
321-322. 352.415 
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uiilitics (continued) 

‘ ^ filc-rccovcT)' utilities. 250, 350, 356- 

359 

file-tnin.sfer utilities, 245, 252, 379- 
380.519 

font utilities, 245, 246-247, 251 
free^\’are and shaiware, 240 
INIT managers. 245, 253 
INlTs, 241-242 

miscellaneous utilities, 251-253 
navigation utilities, 243. 244, 246 
network/'workgroup utilities, 245, 
251-252 

.screen capture utilities, 251 
.screen savers, 251 
.securire utilities. 252-253 
spoolers, 245, 252 
SyMcm 6-x utilities. 285 
ss'stem re.soufce management 
utilities, 245, 246-247 
table of, 244-245 

tdxt-netrieval utilitie^ 244, 248-249 
sirus-detection utilities, 252-253. 
367, 368-371 
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V.I.P. (Mainstay), 436 

Vaccine (CE Software), 368, 369, 370 

Vantage (Preferred Publisher), 240 

Varcon Systems’ Great Gantt, 199 

VAX networks. 526-527 

vector accelerator boards. 213 

vector fonts, 214 

Ventura Publisher (Xerox), 6i, 67, 68 
VersaCAD (VersaCAD Corporatioit), 
207.210,213,215 
VersaCAD Corporation 

VersaC\D.207.210.2 a215 
VersaQD Drafter, 215 
VersaCAD Drafter (VersaCAD 
Corporatkrn), 215 
VersaTERM (Synerg>' Sofroare), 526 
Nersion numbers, 22-25 

recommended system versions, 294 
video boards, 6 

xee also specific hoarth ami 

nuimifacturers 

built-in color circuitry, 494-495 

color video boards. 6, 8, 101, 293, 

492-493 

for trarcsfering animation to 
videotape, 168 
upgrading. 444 
Vkleo Card 8*24, 101 
Video Card Utility, 229, 235-237 
vkleo digitoers, 224, 504-505 
video dispkiy see desktop video; 
monitors 

\4deo projectors, 133 
Video RAM (VTIAM), 281 
video utility. 229, 235-237 
Video Works 11 (.Vlacn>Mind), 160 
vidctxiisc packages. 219-223 
videodisc pla>'ers. 219 
VIdeoSvnc utility, 237 
viileotape see desktop vkleo 
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Virex (Micrtxrom), 253. 368. 369. 370 
Virginia Svstems 
Sonar! 244. 248-249 
Sonar Professional. 244, 248-249 
Vinual (Conneaix Corpontkrn), 272 
virtual memory. 9, 272-273 
Mac models compared, 9 
in PostScript printers, 472 
thr.i.shing, 273 

uj^rading harclware and, 445 
Virus RX, 369, 370 
VlrusUkKkade II, 370 
virus-detection utilities, 252-253, 367, 
368-371 

VlrusDetcctbr, 369. 370 
viruses. 361-371 

nimies, 362-363, 364-365 
pnrtection strategic^s, 366-367 
.symptoms, 364-365 
Trojan horses V3., 366 
virus-detection utilities, 252-253, 
367, 368-371 

what to do when Infected, 367 
VisiCalc, 49 

Vision (Opcrxle Sv-stems), 147, 149 
Visual Almanac. tIk* (OfHical Data 
Corporatkm). 221-222 
Visual Information Devvlo|)rnent’s 
Dimensions Presenter. 108. 137, 
163. 210 

Voice Express (MacSema). 487 
Voice Navigator 11 (Aniculate Svstem.s), 

487 

voice recognition Itiirclware, 479, 487- 

488 

VokeFont (Information Presentation 
Technologies). 424 
voltage sags. 263, 403 
vxrlumc'S, liard disk, 344 
vx)n .Neumann, Jrrfm, 265 
Vovager CD AudioStack (Voyagc*r 
Company), 116 
Voyager Coni|Xiny 
Amanda Stories, 1 17 
Bird Anatomy, 1 17, 1 18 
Ipor Stratinsk)': The Kile of Spring, 
221 

Voyager CD AudioStack, 116 
VTIVM, 281 

— W— 

Waami’s SD series graphic's talvlets, 
no, 486-487 

Warner New Media, .\udio Notes series, 

221,222 

WarniKk, John, 456 
Watson. Scott. 180 
wavxTornts, 413, 414, 417 
VHJS (work breakdown structure). 196- 
197 

VIDEF virus, 365 
Webster’s Xitub i\eu' Colle^ale 
Dictionary^ 73 



Welcom Software Technology’s Open 
PWlac. 199, 202-203 
White, Jan, 83 

White Knight (Tlte l*reeSoft Comfiany), 
179, 180, 181 
Williams. Robin, 83 
wind controllers. 144 
window title, 20 
windows 

coordinate windows, 211 
copying l)eiween, 327-328 
defined, 19 

Get Info window, 21, 24 
illustrated, 18, 20 
WindowTi (Microsoft). 4, 471 
Wingz (Informix). 50, 53-57 
illustrated. 55 
imjMwing graphics of, 98 
Wc (CalCornp). 486 
Word (Micn)soft) 

desktop publishing features, 69 
features of, 36-37 
indenting in. 41 
keyboarcl shortcuts In, 32 
multiple cxilumns in, 47 
multitisking and, 303 
multiusers and, 523 
rulers for, 38, 40 
search-and-replace in, 45-46 
tables in, 43-15 
wurd prwessing. 35-47 
Av also optical dtaraaer 
recognitkin (OCR) 
basics, 35, 39-10 
desktop puhlishing and, 67, 69 
features and shopfiing tips, 36-37 
indenting, 4(M2 
multiple columns, 46-47 
multitasking. 303 

presentation |)rograms v^, 128-129 
rcilcia, 38-39, 40 

.seardi-anil-rej)lacx* features, 45-16 
smart quotes. 84 
special text effecis, 98-99 
in spreadsheets, 56 
tables, 43-15 
text editors, 240,433 
text-retrieval utilities, 24-1, 248-249 
word wrap, 35 
in workstation puhlishing 
prograras, 67 
WordPerfect 

desktop publishing features, 69 
features of. 36-37 
indenting in, 41, 42 
multiple columits in, 47 
rulers for, 38, 39, 40 
search-and-replace in, 46 
tables in, 451 
Words into 7)pe, 73 

work breakdown struaure (W'BS), 196- 
197 

workgroup utilities, 245, 251-252 
Working Software's Findswx*!!, 24-1, 247, 
249 

Works (Micn)soft) 
databa.se mcxluie, 88 
multiusers and, 523 



Works (Microsoft) 

spreadsheet module, 50, 54, 56 
word [Mocessing module, 37, 40, 43 
workstation publishing, 67-69 
Workstatkin Technologies’ Moonraker, 
224 

WORM (write once, read manv) drivrjs, 
346 

write once, read many (WORM) drives, 
346 

Write.Move (GCC Technologies), 13 
WriteNow (TAlaker) 
indenting in, 41 
multiple columns in, 47 
multitasking with, 303 
ruler for, 38, 40 
tables in, 45-15 
Vi^^IWYG. 65 

— X— 

XCHDs. 121-122 

liyi)ci8ound Tcwlkit (Farallon 
Computing), 417 
pkiyMovie (MacnxVIind), 165 
Xerttx Imaging Systems’ AccuText, 188 
Xerox’s Ventun Publisher, 64, 67. 68 
XFCNs, 121-122 

HyperSound Toolkit (Farallon 
Computing), 417 
SoundPlay (Digidesign), 419 
x-heighi, 76 

XMODEM protocol. 281, 382 
XTND file-translation techtmlogy, 186 

— Y— 

Yamamoto, lliroaki, 240 

— Z— 

zapping PIWM. 391-392 
Z^cor’s Desk, 57, 303 
Zoom (Alivent), 163 
zoom box 
illustratcxi, 20 

System 7.0 differences, 326 
Z(xmt commands, 213 
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You've read about the Mac's sound features. 

Now hear them! 

Reading about the Mac’s sound features Is one thing. With Jim Meid’s Sound 
Stack, you can hear them for yourself. This HyperCard-based audio tutorial 
will provide the background you need to understand the Mac's digital sound features and use 
them effectively. You1l learn — and hear: 

• How various sampling rates affect sound quality 

• The pros and cons of audio compression 

• How you can use sound-editing software to create startling digital audio effects such as 
reverb and flanging 

• How to “attach” voice comments to your documents 

• Which sampling nites to use for voice and music recording 

• How to connect your Mac to a stereo system for stunning sound quality. 

Version 1.0 of Jim Heid's Sound Slack received a “four-.Apple” rating from the Boston Com- 
puter Society. Version 2.0, available only 
through this offer, is bigger and better, with 
more audio examples and coverage of the 
latest developments in Mac digital sound. If 
you're curious about the Mac’s sound- 
making capabilities, you’ll want this am^iz- 
ing tutorial. 

Now With Bonus Sounds and Audio Clips! 
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Jim Heid’s Sound Stack and Jim Hcicrs Sound Disk are available Maavorld Complete Alac 
Hcinclhook readers for just $12.95, including shipping In the United States and Canada. Use the 
coupon below to oixler — and start hearing what your Mac can do! 

System Requirements 

• Macintosh Pius, Classic, or above with a 
hard disk and 1 MB of memory (2MB 
recommended) running System 6.0.7 or a 
later version 

• HyperCard 2.0 or a later version 

• External amplifier and speakers not 
required, but recommended for better 
sound quality 

• To modify the sounds on Jim Heid's 
Sound Disk, you'll want a sound-editing 
application such as Farallon Computing's 
SoundEdit 



Yes! Send me Jim Heid's Sound Stack and Jim Heid's Sound Disk! 

Send your check or money order for $12.95 along with this coupon 
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Offer available in the United States and Canada only. No CODs or credit card orders. 



Jim Heid’s Sound Stack 



I PreulouT] 
I ConlentTI 
I Quit I 



The chart bekrv shows how rruch d»k space is required to hold a 
five-second sound sampled at 5^:. 7KHz. llKHz. and 22IIHz. 

To hear an example of each sampling rate, click on each rale's bar 
or bbeL 

Notice that the fidebty of the 's' sound, which contains maxx^ hi^ 
frequencies, improves as the sampling rate increases. This ib^trates 
how faster sampling nies capture high frequencies more accurate^. 
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FINDER SHORTCUTS 

To accomplish this... 

Bypass the warning dialog box 

Close all open disk/folder windows 



Move an inactive window without 
activating the window 

Copy a file from one folder to another 
instead of moving it. 

Quickly determine whether a file is 
locked or unlocked. 

Align all icons in a window 

"Program" a directory window to close 
automatically when you return to the Finder 



Do this... 

Press Option while dragging when you discard an 
application or the System file to the Trash. 

Press Option while clicking any window's close 
box or choosing the Close command (if not using 
MultiFinder, press Option immediately after 
quitting a program). 

Press Command while dragging the inactive 
window's title bar (works in applications, too). 

Press Option while dragging the file to the 
destination folder. 

Select the file, then move the pointer over the 
file's name. If the I-beam pointer appears, the file 
is not locked. 

Press Option while choosing Clean Up from the 
Special menu. 

Press Option while opening the directory window 
(doesn't apply to MultiFinder). 



FINDER KEYBOARD COMMAND SHORTCUTS 



File menu 

New Folder 




Edit menu 
Undo 


nnmmanrf-7 


Open 




Cut 


rinmmanH-X 


Close 




Cnnv 


f!nmmanff-P. 


Get Privileges 

Get Info 

Duplicate 






Paste 

Select All 




Eject 









MAKING YOUR TEXT LOOK TYPESET (ALL SYSTEM VERSIONS) 

The special characters and tips below can make your text look professionally typeset. 



Character Key Combination 
Optlon-f 
Shift-Option-1 
Option-) 
Shift-Option-] 

— ShIft-Option-hyphen 

- Option-hyphen 



Example of Usage 
He said, "I think so." 

That's the way to do it. 
She said, 'TTiat's 'odd.'" 
I'll be back — you'll see. 
5-10 feet long. 



MORE TYPE TIPS 

• Type one space after punctuation, not two. 

• Don't type "r for 1 or ''O" for zero. 

• Commas and periods go inside quotes. 

• Colons and semicolons go outside quotes. 

• Use italics, not underlines, for emphasis. 

• Use tabs, not the spacebar, to align text. 

• For better legibility, avoid all CAPITALS. 
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MACWORLD COMPLETE MAC HANDBOOK 
SYSTEM 6.x QUICK REFERENCE 

OPEN AND SAVE DIALOG BOXES 




All Mac programs use the same basic Open dialog box, whose standard components and 
keyboard shortcuts are shown here. The Save dialog box is not shown, but works similarly. 



Use this pop-up to access 
Ollier folders above this one 



To quickly select a folder 
or document, type the 
first few characters of its 
name. To have certain 
items appear at the top of 
the list, precede their 
names with a 
punctuation character 
such as a period. 



[€3 Documents Folder) 



D Memo 

CD Proposals Folder 
□ TriHle 



_o 



Click here to dose an open 
folder 




[ Eject 
[ Driue ^ 



Press Option and click to 
// remove icon from desktop 

Pressing Tab is the same 
as clicking Drive 



[ Open I 
[ Cancel ^ 



Pressing Return is the 
same as dicking Open 

Pressing Command-p«tio<l 
is the same as clicking 
Cancel 



DIALOG BOXES WITH TEXT-ENTRY BOXES 



In dialog boxes containing multiple text-entry boxes, you can jump from one text box to the 
next by pressing the Tab key. Other shortcuts for the Print dialog box are shown here. 






Lasermiiter ‘^Losertilriler II NTH” 



Copies:[B | Pages; ®RII ^J cor^ 

Couer Pag^ (i) No O fU'sl Page O tost Page 
Paper Source: ® Paper Cassette O Manual Feed 
Print: ® Color/Grayscale O Black O’ White 



He! 






To pnnt from a certain page 
Uiiuugh the end of a documenU 
type the starting page number 
here, leaving the To box blank. 

To prim from the beginning of a 
document through a certain 
page, type the ending page 
number here, leaving the From 
box blank. 



CONTROLLING THE MOUSE POINTER WITH EASY ACCESS 

The Mouse Keys feature of the Easy Access system extension lets you control the mouse 
pointer using the numeric keypad. To activate and deactivate Mouse Keys, press Command- 
Shift-Clear. When the Mouse Keys feature is active, the keypad's keys control the pointer as 
shown below, at left. 



MULTIFINDER NAVIGATION 




o 

■Mat MMratal 


You have three ways to g 




imtfimtm It mg 


switch between programs ^ 




•rtlK* 


when running MultiFinder you can click the 




CMtrM fMH 
M 


visible part of a different program's window; 




auMMIIIB 


you can click the small icon at the right end 






of the menu bar (above, right); or you can 




S 

MkcraMl M 


choose the desired program's name from the 






Apple menu (left). 



cl**r 


. 




/ 




♦ 


7 


t 

8 




/• 

9 




♦ 


4 


5 




6 




- 


✓ 

1 


1 

2 
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gntfr 


1 

0 ^ 




t 



MACWORLD COMPLETE MAC HANDBOOK 
SYSTEM 7 QUICK REFERENCE 



Finder Shortcuts 

To accomplish this... 

Eject a disk and remove its icon 

Bypass the warning dialog box 
Select an icon from the keyboard 

Hide the current application when switching 
to another application 

Rename an icon 

Quickly determine whether a file is 
locked or unlocked 

Organize icons by name 

Clean up everything 
Clean up selected items only 
Close all disk/folder windows 

Copy a file from one folder to another 
instead of moving it 

Open an item and close its window 

Open the folder or disk window that holds 
the current directory window 

Abort a program that seems to have crashed 



do this... 

Drag the Icon to the Trash or select the 
disk and choose Put Away (Command-Y). 

Press Option when choosing Empty Trash. 

Type the first few characters of Its name. 

Press Option while choosing the desired 
application from the application menu. 

Select it, press Return, and then start typing. 

Select the file and press Return. If no border 
appears around the name, the file is locked. 

Choose By Name from View menu, then choose 
By Icon or By Small Icon. Next, press Option 
and choose Clean Up by Name. 

Press Option and choose Clean Up All. 

Press Shift and choose Clean Up Selection. 

Press Option while clicking a close box or 
choosing Close. 

Press Option while dragging the file to the 
destination folder. 

Press Option and double-click on the item. 

Press Command while clicking on the window 
title, then choose desired folder or disk name. 

Press Command-Option-Esc and click Force Quit. 



Open a document using an application that Drag the document's icon to the application's icon, 
may not have created It 



Finder Keyboard Command Shortcuts 



File menu 
New Folder ... 

Open 

Print 


Command-O 

Command-P 


Close 


Command-W 


Duplicate 


Command-0 


Put Away 


Command-Y 


Find 




Find Again 


Command-G 



Edit menu 


Undo 


...Command-Z 


Cut 


,..Command-X 


Copy 


,..Command-C 


Paste 


,..Command-V 


Select All 


...Command-A 


Special menu 


Eject Disk 


...Command-E 



FINDER WINDOW SHORTCUTS 

• Command-down arrow opens icon 

• Tab selects next icon alphabeti- 
cally; Shift Tab selects previous 

• Left and right arrow selects next 
or previous icon 

• Command-right arrow expands 
folder outline; Command-Optlon- 
right arrow expands entire outline 
(Left arrow to collapse) 

• Command-up arrow opens the 
window that holds active window 
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books 

Open and Save Dialog Boxes 

System 7.0 uses new Open and Save dialog boxes, whose components and keyboard shortcuts appear 
here. Programs developed prior to System 7.0 may not use the new components of the Save dialog box. 



Use this pop-up to access _ 
other folders above this one 



File server volumes have 

this icon 



To quickly select a folder, 
drive, or document, type 
the first few characters 
of its name. 

Alias indicated by italics f 



Pressing Tab in the Save 
dialog box lets you move 
between the list box and the 
text entry box. When a bold 
border appears around the list 
box (as shown here), you can 
select items in the list box by 
typing characters. When the 
bold border appears around the 
text box. characters you type 
appear in the text box. 




CZ3 Handbook 
(=> System 7.0 
Omenra Online 
t> Cffff emails 
D Control Fonets 
Oi MocPalnl 2.0 
^ MJciosotl Ulord 
D PageMaker 4.0 
Afuf/tt 



Saue this document as: 



3 System 7.0 
[ tject ~J 

f UHsktop~^ y 
f Nem Q^l 



/ 



m OF 



/ 



Click here to dose an 
open folder 

Command-E is the same 
as clicking Eject 

Command-D is the same 
as cEcking Desktop 

Command-period is the 
same as dicking Cancel 

Return is the same as 
clicking Open 

Lets you create a new 
folder (keyboard 
shortcut Command-N). 

If you’ve already 
opened a folder, the 
new folder is created 
within it. 

Lets you create a 
stationery pad. Stationery 
pads let you reuse a 
document's contents 
without accidentally 
saving over them. 



Switching Between Programs 



Hides current application (here, the Finder) 
Hides windows of inactive applications 
Displays all hidden windows 

Check mark denotes active application 
Press Option and choose to hide active application 
Dimmed icons indicate inactive 
applications whose windows are hidden 



CPI 



Hide Finder 
Hide Others 
Shoiu BII 

✓ @ Finder 

MacPaint 2.0 
Microsoft Ulord 
fit PageMaker 4.0 



To switch to a different program, 
click within one of its windows, 
if any are visible. You can also 
use the application menu (at the 
right edge of the menu bar) to 
switch between programs and 
hide the windows of programs 
you aren't using. 



File Sharing Icons and Access Priviliges 



Icon 

Cffi 

Q 

□ 



What it means 

You can put items in this folder but you can't open the folder or access its contents 
You can't access or modify this folder 
You can use this folder normally 
You own this folder and can use it normally 



ICONS IN DIRECTORY WINDOW HEADINGS 
^ You can't make changes to this folder. 

You can't see files within this folder. 

You can't see folders within this folder. 



Readers cheer Jim Heid's "Getting Started" 

Column in Macivorhi... 

"I can remember... one of your articles explaining that mysterious wonder, 
PostScript, and for the first time understanding what it was. 1 laugh now, 
because everyday I have to reach for that simple explanation as a software 
training specialist at Adobe Systems." —Domicile Benumont 

"Your article on the new system was fantastic.. ..You hit such a perfect tone.... 
Thanks again for great writing." — .NJnncy .Vnderson 

"Your article was clear, easy to read, and was particularly useful in understanding 
the design constraints of NTSC video." —John Fox & Richard Fox 

"Your article... helped me most in choosing my telecommunications software." 

— Albert Sii 

"Excellent. ..has given me facts and insight unavailable elsewhere." 

— Lloyd Haugh 

"Very informative and helpful." —jack Karnes 

"Superb...interesting and useful." —Milton Spencer 

"Thanks a heap for your help!" —Scott Roberts 

"Well done!. ...Thank you for all your help, support, concern and assistance" 

— Dick Owens 

"An article like yours really stimulates the imagination to explore the 
topic further." —Quinton Friesen 

"Your articles are one of the.. .reasons 1 maintain my subscription to Macworld... 
Your articles. ..are excellent and useful." — Cieoff Klosier 

"Your article was much appreciated." —Marc Matthews 

"Well done!" — Steve McIntosh 
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MACWORLD 

COMPLETE MAC HANDBOOK 



“Ver}' enjoyable reading. It s an excellent 
beginner’s introduction, along with plenty of 
useful tips &; shortcuts, that any Mac user will 
appreciate 

-MARVIN CARLBERG, designer of Norton L’tilities for the Macintosh, Peter Norton Computing 



This is your complete guide to getting started, mastering, 
and expanding your Mac with expert advice on: 

BuyingaMac • Wo-cl PrcxTSsing • Spreadsheets • Desktop Publishing 

• Tyjx)graphy • Database Management • Graphics • HyperGird • 
Desktop Presentations • Music & MIDI • Animation • Telecommu- 
nications • OCR • Project Management • CAD • Multimedia • 
Desktop Video • Utilities 

Plus, get the ins and outs of: 

Basic Maintenance • Memoiy^ • System Polder • Multitasking • System 
7 • Disk & Maintenance • Viruses • Data Exchange • Troubleshooting 

• Digital Sound • Programming • Printers & Fonts • Alternative Input 
Devices • Expansion Slots • Video • Scanners • Networking 



BONUS — Macworld Quick Reference Card for System 7! 




About the Author: Jim Heid’s Gett'ni^Started 
column in Macworld is read by over 400,000 
Mac users eiich month. Lie is a respected 
Macintosh authority and the bestselling author 
ol Imuk the iWadntosh. 



Maximize your Mac skills with these other fine IDG Books: 

Macu'orld Guide io System 1 by Lon Poole 

Macworld Mask & So/nid Bible by Christopher Yavelow 

ISBN 



Computer B(X)k 
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Warehouse - BK 16 173969 
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Book Level: 
Beginner 
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Advanced 
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Macworld Complete Mac Handbook (Macworld books) 

Used, Good g 
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